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L — On Sanitary SdeTice vnlreland. A Lecture by William 
Stokes, M.D., D.C.L., F.R.S., Regiufl Professor of Physic, 
University of Dublin. 

Ladies and Gentlemen, — I have to crave your induLrence 
for the many shortcomiilgs that must appeal in thia lecture, 
and I trust you will remember the comprehensive nature of 
the subject, and understand that it is impossible to give 
more than a chalk outline of it, bringing into reUef such 
points as relate especially to the health of this city. 

Sanitary 8cien<^, which embraces everything that can 
prevent disease, and so promote the public healui, has lon^ 
occupied the minds of thinking men in other countries, and 
now in Lreland the question is asked, what is the meaning 
of the term, so familiar a one in England, on the Continent, 
and in America ? Some of our fellow-citizens, lay and pro- 
fessional, have established a Sanitary Association in this 
city, and the Science Committee of the Royal Dublin Society, 
acting in concert with the Association, have resolved that 
lectures upon the subjecl^ should be delivered in this theatre. 
This augurs well for the future. I may say that these lectures 
will not be for the purpose of announcing any novel doc- 
trine. Their object will be to draw the attention of our 
fellow-citizens to the nature, the great importance, and the 
extent of the subject. 

Li this attempt, which is not the first of the kind in 
Dublin, we feel ourselves at a disadvantage. The subject is 
a prosaic one, and the public mind haa too lon^ been travel- 
ling in another direction to remember that Ireland has been 
frequently the source of epidemic disease, and too long 
heedless of that sanitary reform which has grown all round 
her, and the adoption of wffiich is so important to the material 
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prosperity of the country. In relation to our subject we 
nave nothing to stimulate popular excitement. We have no 
subjects for oratoiy, even if we had the power to use it. 
But we are here to tell you that which we know, and which 
must be known and thought upon, and to bid the victims of 
misery, physical degradation, and the unsparing pestilence, 
plead for themselves — 

** Show yon dead Csesar's wounds, 
Poor, poor dumb mouths, 
And bid them speak for me.*' 

As regards public sanitation, our English brethren are far 
ahead of us ; not very long since they were in much the same 
condition as ourselves, and had to combat ignorance, and 
its offiipring, ridicule. But in England that stage of the 
question has been passed, and we may be datisfi^ that by 
patience, diligence, the exercise of sound judgment, and 
the eschewing of theory, we may promote the cause in this 
country. It is many years ago since Dr. Rumsey, of Chelten- 
ham, at a private meeting of fiiends, ^ve the first impulse 
to a movement which is now every\diere felt in England, 
and has attained such large proportions that aRoyal Sanitary 
Commission was appointed to examine into the public health, 
and also to investigate the state of the sanitary law. On tiie 
report of the Commission important Acts of Parliament have 
been introduced by the Government, and the great step 
taken of the creation and appointment of a Minister of Healtn 
— ^a central authority for regulating and controlling all the 
laws relating to the physical well-being of the community. 
A moment's thought will show the great magnitude of the 
subject. The samtary laws on the statute-book were multi- 
farious, often anomalous, or even contradictory. Consolida- 
tion and revision were necessary to form a comprehensive 
and intelligible sanitary code, the provisions of which it is 
hoped will be in accordance with the actual state of science, 
and the social condition of the people. It gives me pride to 
say that, indirectly at all events, and in one respect directly, 
Dublin has borne its share in the good work. It was at the 
annual meeting of the British Medical Association, held, on 
the invitation of the heads of the University, in Trinity 
College in 1867, that it was resolved to petition for the 
appointment of tiie Royal Commission of Inquiry. In this 
the Social Science Congress joined, and shortly afterwards a 
qualification of a high order in State or Preventive Medicine 
was established by the Board of Trinity College, the only 
one of the kind as yet existing in these countries. 
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Now let us specify some of the subjects with which sanitary 
legislation must deal Before enumerating them we may 
glance at two great points which should guide or influence a 
Alinister of Health. These are indicated by Dr. Eumsey. 
The first is the creation of a fitting machinery for investiga- 
tion, and the second the preserving a congruity in the various 
laws that from time to time may be enacted — congruous 
they certainly should be, as they are to subserve a common 
purpose and be worked by a central authority. But whether 
we can hope for such a complete and comprehensive project 
as that wmch Dr. Rumsey has shadowed forth, wherein, to 
use his words, '' each part shall at once and harmoniously fit 
together like the details of some vast pile which, when com- 
pleted, would exhibit a unity of design and stand in simple 
grandeur,'* is a question. We must not forget that our actual 
knowledge is still imperfect, science being ever progressive 
and ahead of us. The subject of public sanitation, which 
implies Preventive Medicine in its widest sense as distin- 
guished firom Curative Medicine, touches every hearth and 
home in the country ; every man, woman, or child from the 
highest to the lowest ; every institution in the State, its 
power, its defences, its education, its manufactures ; every 
trade, every occupation, domestic purity, domestic happiness, 
national prosperity, national health, longevity, and morals ; 
the duties of property, the exercise of charity, and the 
blossoming and the fi-uit of our common Christianity. Its 
end is to nnprove and to preserve man's body in the best 
condition, and through it nis immortal part. '' The body of 
man/' says Dr. Acland, " is not only the casket which con- 
tains the souL It is more — it is. a casket which, under 
certain conditions, moulds and modifies the souL" He says 
again, '' There is a class of persons, I am happy to say rapidly 
diminishing in number, who seem to be of opinion that we 
who are engaged in sanitary work are somewhat fanatical ; 
and that because it is connected with our material frame, it 
is therefore a second-rate subject, fit only for inferior men." 
Further on he says, '' If I can read anything in the history 
of the globe it is this — ^that the great qualities of a people 
depend in large measure (except in rare instances) upon the 

Ehysique of the nation. I appeal to all — ^that is, those who 
ave studied the philosophy of history — ^whether it is not 
the fiEtct that some of the highest of human qualities have 
been shown in a most eminent degree in days when there 
was a noble physique, but when tiiere was no systematic 
education, according to the modem notion of book learning;'* 
He adds, " that so far as the comparative national health is 
VOL. vn. — ^NO. L B 2 
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concerned, I say there is no possibility of exaggerating the 
importance, not to our own country alone, but to the world, 
of fostering and caring for the body of man." 

There aresomanyimportant subjects relatingtoState Medi- 
cine, that the first requirement in establishing that machinery 
for investigation is the education of a class of men able to 
judge and report on all questions relating to public health. 
I do not like the term " expert," which implies excellence 
in but one or two subjects. But State Medicine has a wide 
scope, and the adviser in it must, for purposes of Govern- 
ment, have proportional powers. Public experts in certain 
departments there must oe, but the adviser as to public 
health should have a natural aptitude for the subject 
He must be highly and generally educated. He must know 
all the conditions under which the health, vigour, iuid life 
of man are best preserved. It is well that he should know 
the main facts of Curative, as contrasted with Preventive 
Medicine ; be familiar with vital and sanitary statistics, and, 
by analysing and classifying the results, be enabled to draw 
just conclusions from them. Such a class of men is now being 
formed, and the community will demand that the know- 
ledge which they profess will have to be represented in 
every governing body in the country which has to deal 
with the physical well-being of the population, from 
the Imperial Government to every local administration. 
The status and the rewards of such a class will be measured 
by the importance of their duties. 

Upon tne registration of causes of death the public mind 
is in need of some enlightenment. It requires to be shovm 
that to determine the cause of death is often one of the most 
difficult of problems. In most cases the discovery after 
death of an anatomical change is held to account for the 
death — so it appears on the registry. But such a conclusion 
may be, and too often is, utterly erroneous. As a natural 
organic sthicture throws but little light upon life, so may 
it be said that diseased structure fails, except in a very few 
cases, to explain death. In the so-called zjrmotic diseases 
the anatomist can say only what they are not. Every day 
the mistake is made of confounding the effect with the 
cause. Men die with local disease, but not necessarily of 
it, and it may be held that in a vast proportion of the 
deaths of the eight hundred millions of the world, the 
immediate cause of death remains hidden from us. 

In reference to the important question of the registration 
of sickness, it is plain that thei'e is abundant opportunity for 
doing it, if not perfectly, at least effectively, by the State 
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registration of sickness in every institution supported by 
public funds. Dr. Rumsey observes, "that there are 
literally no published records of the cases of sickness 
attended at the cost of the community. The sanitary 
state of the people is therefore inferred solely from the 
number of deaths — ^that is, from only one of the results of 
sickness — ^no public accoimt being ts^en of the number and 
duration of the attacks which shorten the effective lifetime 
of the population." " Facts are accumulating to prove that 
the mere number of deaths ooouiring in any locaUty hears 
no constant or even approxmiate ratio to the real amount 
of unhealthiness existing: there. As a necessary result of 
improvements in domesL management andrScal treat- 
ment, and owing to the removal or absence of those more 
virulent agents of destruction which prematmrely sever the 
threads of life, its duration has been lengthened in our 
great cities, but at the same time the sickly and infirm 
period of existence has been prolonged probably in a greater 
degree than even life itself. Chronic diseases, or, at least, 
functional disorders, have increased, vital force is lowered, 
man's work is arrested, his duties are unperformed, his 
objects fail, though he still lives. Weakly, diseased children 
are now mercifully helped, as they never were in olden time, 
to grownp into JeaMf.ailingadilts, whose children inherit 
their unsoundness. Is this true sanitary progress i Does 
it deserve the ostentatious parade of a decreasing death- 
rate ? " Lastly, personal antecedents and remote causes of 
death now generally escape notice. Dr. Rumsey further 
shows '' that the deaths of those who enter a district merely 
to die there belong rightfully to another locality. This 
applies to large towns, seaports, hospitals, workhouses, and 
80 on. The mere death-rate, therefore, -as a measure of 
local unhealthiness, leads to most fallacious conclusions." 
While I agree with Dr. Eumsey in these statements I am 
&iT from denying that an accurate knowledge of the death- 
rate is of the greatest importance, especially in the absence 
of trustworthy statistics of disease. 

To those who have npt thought upon the subject I may 
read a list of details which must pass under the control of 
the Minister of Health. It is given in an address to the 
Social Science Congress, by Dr. Acland, and as the speaker 
observed that the list is not intended to be exhaustive, I 
may add a few particulars to it. I shall have to bespeak 
your patience, but I know that I address an enlightened 
audience that will bear with me. The first subject is 
that of water supply ; 2nd, removal of refuse ; 3rd, control 
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of buildings, new and old ; 4th^ sewage ; 5Ui, drainage ; 6th, 
prevention of over-crowding ; 7th, prevention of contagious 
and infectious diseases; 8th, prevention of epidemics; 9th, 
formation of sanitary areas ; 10th, registration of births, and 
of causes of death; 11th, registration of sickness, as 
distinguished from death; 12th, the laws of quarantine; 
13th, the superintendence of epizootic epidemics ; 14th, the 
inspection of all hospitals, including those of the insane ; 
15th, the sanitary inspection of penitentiaries and prisons ; 
16th, the inspection of dispensaries; 17th, the inspection of 
druggists' establishments ; 18th, the inspection of factories ; 
19th, the inspection of the dwellings of agricultural labourers; 
20th, the placing of every district within reach of a sanitary 
inspection by the best scientific and medical experts ; 21st, 
education and registration of medical practitioners; 22nd, 
education and registration of nurses and mid wives ; 24th, 
control of intoxicating liquors; 25th, mode of obtaining 
analysis of air, food, water, &c.; 26th, vaccination; 27th, 
coroners ; 28th, vested rights of mill owners and others to 
interfere with sanitary measures in new popuktions; 29th, 
organization of charities. 

x ou may ask why the organization of charities appears 
in this list. The answer is, because the great national 
charity is the Poor-law, and destitution so affects the 
public health that the Minister of Health must necessarily 
be the Minister of the Poor-laws also. The famine fever 
of 1847 terribly exemplified how weighty is the connexion 
between wide-spread destitution and national disease. In 
that time of panic, error, and confusion, the poorhouses of 
Ireland became the great fod of disease, owing to their over- 
crowding, the evils of which were increased by the congre- 
gating of masses of people at public works, from a mists^en 
politico-economical theory, and also at depdts for the distri- 
bution of food. To these circumstances mainly Dr. Ghraves 
attributes the spread of fever in 1847. In the report of the 
Poor Law Commissioners, it appears that the total number 
of deaths in the workhouses of Ireland in the week ending 
the 14th of April, 1846, amounted to 149. The total number 
in the corresponding week in 1847 was 2,706. In April, 
1846, the inmates reckoned 50,861. In April, 1847, it was 
106,888. The numbers in the union fever hospitals increased 
in the one year from 864 to 8,981. In April, 1846, the 
weekly rate of mortality in the poorhouses of Ireland was 
one in eveir thousand inmates. Take the city of Cork, 
where, aa m other places, the horrible system of over- 
crowding prevailed. From December, 1846, to April, 1847» 
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2,130 persons died in the buildings comprising the union 
workhouse. In it the inmates were put three, four, and five 
in a bed, and in the convalescent ward there were 44 beds 
for 125 persons. 

The deatlifl in Januaiy reckoned • . 329 

„ February .... 606 

a, March . • . . 672 

„ April . . . , 523 

Two thouaa/nd one hv/ndred cmd thirty deaihs m four 
TTumths m one over-crotuded union workhouse ! Similar 
circumstances occurred in the report of the Census Commis- 
sioners for 1851. The deaths in the workhouses, auxiliary 
workhouses, and workhouse hospitals during the year 1847> 
as returned by the masters and medical attendants, amounted 
to 66,890. The general total for the ten years of 1841 and 
1851 was 283,765 — a number which yet does not represent 
the total mortality in the workhouses during the ten years, 
but which gives an annual workhouse mortality during 
that period of more than 28,000. Can any argument be 
stronger than this to show the connexion between destitu- 
tion and disease; any evidence more overwhelming and 
appalling to prove the want of an enlightened medical 
police, and to show that the public health must be one of 
the chief cares of the State ? Had there been fundamental 
laws, as indicated by the author I have quoted, enacted on 
the true principle of sanitary legislation to help the people 
to do, not that which they can do, but what they cannot 
— ascertaining what hindbrances there were in the way of 
the people's health, and removing those which they could 
not remove for themselves, this country would not have been 
stained with such fearful results of mal-administration and 
of kpiorance of all the sanitary laws. 

(Sises of famine-collapse from the country occurred in 
Dublin. These people had all a strange similitude in 
feature and expression. Passive and uncomplaining, they 
seemed to wisn only for rest and warmth — ^they asked 
for neither food nor orink, but waited for death, silent and 
cold, and their bodies exhaling an odour as of the tomb. 
The first impulse was to give them nourishment and 
stimulants freely, but it was soon found that such a course 
was rapidly fatal, while all those who were fed like 
infants for days, and recovered from the collapse, became 
the subjects of the most rapid and malignant typhus. 

But there is another matter relating to this epidemic as 
showing the necessity of a more severe State control Emi- 
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gration then received a new impulse, and the people fled 
from their, native shores in tens of thousands, as if a curse 
had fallen on the land. The overcrowding of the emigrant 
ships wa» frightfiil, and followed by the inevitable result — 
malignant typhus. In 1847 the number of emigrants to 
America was double that in 1846, and the ships were not 
onlv crowded, but packed with passengers. In almost all, 
as in the workhouses, typhus, engendered by overcrowding, 
broke out on the passage. The number of emigrants fljong 
from disease on the land to meet it on the water was in that 
year at the lowest computation 74,539, and the mortality 
was greater than on shore. Of these, 6,293 died on the pas- 
sage, 8,000 reached America in fever ; and if the numbers of 
those who died at sea be added to the deaths in the quaran- 
tine hospitalH, there is a total of 9,786 deaths. Could the 
land ana the sea give up their dead, what a history would be 
revealed of ignorance, mal-administration, suffering, despair, 
and wholesale slaughter in the nineteenth century ? 

The subject of Preventive as compared with Curative 
Medicine is to a great extent a modem one. The latter is 
at least as old as the Egyptian dynasty, and the archaic 
times of Greece, and has received in modern times a great 
development. But as regards its efiect on the early mor- 
tality of certain epidemics, it can hardly be said that as 
yet Curative Medicine has greatly increased the proportion 
of recoveries. It is true that in a large majority of cases it 
has been used at a disadvantage, or it has not been employed 
at all. But we may point to Preventive Medicine as a 
development of it. The progress of the phvsical sciences 
in modem times, the introduction of tneir study into 
university education, and their co-option into medical 
ciuricula have influenced the minds of professional men. 

Disease has been studied as a part of Natural SQstory, and 
we have risen froiQ contemplating its effects to researches 
as to its causes. Though medicine does not rank among the 
exact sciences, the influences that affect man, in health and 
sickness, have been investigated with the accuracy used in 
physical studies. All his relations to air, soil, wat«r, food ; 
aU the conditions which influence him in connexion with 
heat, light, moisture, electricity, have been studied and 
compared, while the power of statistics has been applied to 
the laws which influence his birth, development, inheritance 
of disease, strength, and longevity ; also tne influence of oc- 
cupation, the state of civilization, the social and' moral 
sttuidard of population, and the deathrate in different 
countries and places, as compared with that of birthrate. 
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If a comparison be made as to the relative value of these 
branches of medicine to the world, I believe it will be seen 
that Preventive has, or will have, a larger influence for good 
than Curative Medicine. And you must not forget that the 
Preventive will act in lessening the necessity of the Curative 
Medicine. 

Preventive Medicine may be looked at firom many 
points of view, but for our present purpose two may 
suffice-— one, the removing the supposed causes of diseases, 
whether affecting the individual or giving rise to endemics, 
or epidemics ; and the other, those measures which are to 
promote the physical well-beinff of the community. A com- 
prehensive sanitary law should embrace both these objects. 
Here it is right to say that for many years after the com- 
mencement of the sanitaiy movement in England, many of 
the measures adopted were at the best of very doubtful 
utility, especially as regards the prevention and extinction 
of epidemic disease. In fact, many modem sanitarians with 
but a smattering of knowledge, and with imperfect powers 
of reasoning, have done much to throw ridicule upon a great 
sabject. But this was to be expected. In every aepai'tment 
of human knowledge there have been, and still are, camp 
followers of science more ready to theorize than to investigate, 
whose dogmatism is only equalled by their ignorance, and 
who have adopted some special line of investigation withoul 
any previous training or discipline of the mind. These men, 
in the words of Curran, " hop with airy und fantastic levity 
over &ct and argument, and perch on assertion which they 
call conclusion." They have too often acted as if the causes 
of endemic and epidemic diseases were few, easily under- 
stood and definitively settled. When cholera first reached 
London, appearing in a convict ship at Woolwich, it was at- 
tributed to a sewer which emptiea itself into the Thames 
just opposite to the stem of the vessel, and immediately that 
war against sewers, conveniences which unfortunately we 
cannot do without, received a great impulse, and has con- 
tinued for nearly half a century. Sewers, streams, rivers, 
and damp localities, collections of refiise, not aloue of 
putrefying animal or vegetable matters, but of materials in 
no way onensive have been in turn accused as having been 
manuiactories of disease, not of cholera alone, but in an 
enterprising mercantile spirit in a great variety, so as to suit 
the market. Scarlatina, measles, lever, smallpox, have been 
supposed to be thus generated. 

Ijie tendency to attribute complex phenomena to a 
angle cause is rarely seen in right-thinking men. In a 
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lecture on State Medicine which I last year had the honour 
of delivering before the University of Dublin,- 1 quoted these 
words of a very learned man. In speaking of epidemics he 
says : — " The supposition of a single cause is quite unsup- 
ported by nature — every animal, every plant, every rock, 
requires for its production the co-operation of many causes, 
and probably of many we have not yet discovered. All 
nature depends ultimately on a single cause, but it has 
pleased that Almighty Cause that the effects which concern 
us immediately should arise from the co-operation of several 
of His creatures." 

Now, to put the matter in a simple way, the favourite 
doctrine was, that disease, endemic or epidemic, proceeds 
from a cause which is preventable — ^namely, dirt, foul water, 
foul air, foul dwellings, foul habits, and unwholesome food. 
And so the question may be asked, what is dirt ? Is it con- 
fined to race, latitude, or climate ? Does it always produce 
similar effects, or is it capable at one time of causing plague, 
at another cholera, or fever, smallpox, or scarlatina ? Is it 
always detectable by the eye, or even the nose ? and are 
there conditions in which it is nearly, if not altogether in- 
nocuous ? Is it an entity, capable of analysis ? are there 
conditions in which it is not preventable ? or is its final 
cause the furnishing to certain minds a ready explanation of 
that which is truly inexplicable ? There is no proof that 
dirt, in the common acceptance of the term, ever by itself 
gave rise to a single specific disease. If people live in fr-esh 
air, and are not overcrowded, have pure water to drink, and 
are not in destitution, dirt does not necessarily make them 
sick. Neither, under the same circumstances, are bad smells, 
especially if the people are used to them, necessarily ex- 
citants of disease. I recommend some of our exclusively 
detergent sanitarians to visit the north of Ireland at the 
season of flax steeping, when they may inhale a wide-spread 
odour which some hold as the facile pri/ncepa of bad smells. 
Yet no consequent annual pestilences ravage that prosperous 
country. Our own laffey, when the weather is warm and 
the tide low, is apt to exhale a remarkable perfume, yet Dr. 
Grimshaw's fever map of Dublin shows that the quays are 
not the habitats of fever. Bemember, the inhabitants enjoy 
an abundant ventilation, there is no over-crowding, and 
little, if any, destitution. I have heard a gentleman who 
for many years lived on Upper Ormond-quay, and the oldest 
practitioner in Dublin, say that nothing was more remark- 
able than the longevity of the inhabitants. 

It is important to know that there are some antagonistic in- 
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fluenoes to the evil effects of dirt, and also that, taken by itself, 
it is not the cause or source of epidemic disease. Specddng of 
the condition of the farm-houses and steadings of a district in 
Ireland, Dr. Pratt observes, that if dirt alone was the common 
generator of fever the country would long since have been 
desolated from sea to sea. Yet in his di^jict in the north 
of Ireland fever is aknost unknown. In a town in the south 
of Ireland a careful survey gave these results. In one part 
of it, measuring twenty-five acres, resided 700 families, in- 
cluding 4,000 persons. Every house had its dungpit, 
averaging ten cubic yards in extent, so that in the twenty- 
five acres there were at least 7,000 cubic yards of decompos- 
ing matter. The lower rooms of some of the houses were 
packed with manure, heated and steaming, yet this town 
has always been a healthy place, much freer fix)m fever 
than any other town in Munster; and the question arises, 
can such a condition give different results in different places, 
or at different times ? Ireland has been £rom time to time 
afflicted with epidemics of fever, but the recurrence of such 
is irregular and inconstant, while their supposed causes are 
too constant, not alone in towns, but in the isolated dwell- 
ings in country districts. Why should these remain long 
free firom fever while the exciting cause, if it be so, is con- 
stant ? Or again, why should the character in each epidemic 
be peculiar, while the exciting cause remains the same ? ''I 
cannot give my assent," says Dr. Graves, " to the benefits 
that are supposed to accrue from opening the sewers and 
whitewashing the houses in the poorer parts of cities. It is 
true that obstructed sewers give rise to oisgusting nuisances, 
and soiled exteriors are offensive to the eye. But the causes 
of epidemic disease escape the scrutiny of both nostrils and 
vision, as is proved by the fact that the worst parts of most 
capitids of Europe, however abounding in all sorts of 
abominations, do not give rise to either typhus fever, plague, 
or cholera Filth is the outward and visible sign of poverty, 
and, lijse poverty, is itself an evil ; it oftener accompanies 
than causes disease; otherwise, as I have said, every 
capital in Europe would contain within its precincts many 
seUHSupporting manufactories of pestilence. I have always 
been of opinion that poverty is more injurious to health 
than dirt; that its pievalence entails disease — sporadic 
disease — from many obvious causes, and increases its 
spread." 

In speaking of the attempt to keep the cholera out of 
Dublin by e^oroed cleanliness, for which the Sanitary 
Committee obtained power to levy a oess, Dr. Qzaves say% 
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referring to a certain parish — '' If such tax be levied only off 
the rich, it will amount to almost nothing ; if it is to be 
wrung from the limited resources of the thousand pauper 
roomkeepers who inhabit that quarter of the city, then, 
indeed, will they have reason to curse the day that the 
means for purchasing food were diminished by contributions 
intended to remove nuisances, and in vain would they be told 
that they must pinch their stomachs for the general purposes 
of cleanliness. The Sanitary Committee may, by the force 
of perseverance and of the law, effect many of the objects 
they have in view ; but I fear, even if they entirely succeed, 
they will have but converted the wretched dwellings of the 
miserable inhabitants into whited sepulchres — the abodes 
of contagious maladies, on account of the entassement or 
crowded state in which the poor necessarily live. K humanity 
strives, therefore, in its visits to the haunts of misery to 
prevent the spread of contagion, it must pluck the inmates 
from within those bounds, distribute them over a large space, 
where the same number that now inhabit rooms may occupy 
large houses, and may have the use of nutritious food ; but, 
alas ! this, the only true method of relief, will require some- 
thing more expensive than the broom and the brush, and 
those who are so loud in recommending open sewers and 
whitewashing ba sovereign prophylactics will perhaps shrink 
firom contributing their share of that poor-rate or money for 
relief, which alone can snatch the pauper population from 
the hands of the destroyer." 

These weighty words must not be foigotten. The real 
antagonistics to any successful Preventive Medicine are 
poverty and destitution, with their long train of evils — 
Ignorance, apathy, insufficient and improper food, filthy 
habits, overcrowdhig, bad ventilation, insufficient clothing, 
the living in ruined and neglected tenements, the destruction 
of proper pride and the blessed influence of home. This is 
the history of cities in which the wealthier inhabitants 
gradually forsake the older quarters of the town, which, in 
their turn, become ruinous, and of course the homes of misery 
and disease. 

When we hear a certain class of sanitarians speaking of 
Preventive Medicine, some might suppose that the origin of 
epidemic diseases, which we have the authority of Humboldt 
for saying is one of the most difficult problems in the world, 
had been solved. But it is not so, and all measures based 
on such an assumption are of more than doubtful application. 
The actual origin of specific diseases remains xmoiscovered. 
The origin of the plague, yellow fever, tjrphus, smallpox. 
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scarlatina, influenza, is not determined. Nothing is known 
as to the essence or chemical composition of the virus, nor how 
one poison differs in offence from another, nor whether the 
difference is a physical or a vital one, a difference involving 
qualities which cannot be weighed or measured, or analysed. 
Little is known as to why it is that one individual will 
resist contagion and another not. Here the anatomist is at 
fault. Nothing is known as to why in a single family, ex- 
posed to the same exciting causes, there shall be a variety 
of fever, nor why in the relapse cases the type may be very 
different from that of the first illness. Of the diseases 
themselves our knowledge is but a negative one, telling us 
not what they are, but what they are not. 

Fortunately practical sanitation can go on though these 
obscure questions remain unsettled. Though as yet we know 
little, if anything, of the essence of epidemic diseases, or why 
ihey arise, spread for a season, and then spontaneously 
subside, we do know that their malignity, their contagious- 
ness, their spreading, and their mortality are increased, 
sometimes to a frightful extent, by all things that depress 
the vigour of a population — in a word, by those influences 
against which sanitary reform has to contend. The list of 
causes, independent of epidemic disease, which damage the 
general health of the community, is a long one. The parent 
of many others is destitution, with its consequences. But to 
prevent destitution in masses of men, and to promote their 
prosperity, is the province of the social rather than of the 
sanitary reformer, who has to deal chiefly with the effects 
rather than with the causes of destitution, though it is 
certain that disease and destitution may be and often are 
reciprocally cause and effect. The origin of specific acute 
disease being undetermined, it follows that a direct action 
of Preventive Medicine will be in regard to contagion, by 
exclusion, if possible, and if we fail in that, by diminishing 
the number of foci of contamon — ^that is, by separation of 
the sick from the healthy. Now, this branch of Preventive 
Medicine seems applicable to most epidemics, for they all 
appear to spread by contagion. Observe, I do not advocate 
any exclusive dochine as to contagion being the sole cause 
of the spread of epidemics, but that it is a cause — ^a very 
important one — ^is clearly true. Since I was a student, the 
admission of contagion as a principal cause of the spreading 
of epidemics is remarkable, and it now seems more than 
probable that a vast number of acute essential diseases, that 
IS every acute disease that affects the entire system, may be 
contagious, 



14 Ledbwrw an PubUc HecdiA. 

Dr. Graves, in hia masterly "History of Cholera^" has 
established its spread in Europe by contagion. Professor 
Haughton has done the same with respect to its ravages in 
this country; both authors showing that the disease follows 
the lines of human intercourse. Of late years even typhoid 
fever, which was held to be non-oontagious, is now looked on 
in a different light by British authors. The observations of 
Dr. Flint, of America, upon this point are quite convincing. 
He gives an example of an outbreak of typhoid in Norw 
Boston, where the disease was previously unknown. Its 
importation was due to a single case ;' and such were the 
facts that we must adopt his conclusion, that if the disease 
was not transported and diffused by contagion, it is neces- 
sary to admit a series of coincidences almost incredible. 
The circumstances embrace every important condition for a 
fair experiment to test the contagiousness of a disease. Had 
they been deliberately selected and arranged for a scientific 
object, they could hardly have been rendered more complete 
or judicious. 

In estimating the effects of preventive measures with 
regard to fever, in the generic sense of the word, we are 
never to forget that, whether we look at the individual 
case or at the entire epidemic, it is imder the law of 
periodicity. How many great epidemics have sprung up, 
we know not how, in the history of the world, ran their 
destroying course, and then, spontaneously went out before 
sanitary reform was thought of; and therefore, in the present 
day to attribute their cessation solely to any special pro- 
ceeding is inconsistent with sound reasoning. It may yet 
happen — and God forbid that its possibihty should be 
denied — ^that science will discover the essence of these 
affections, and with that, the means of preventing and ex- 
tinguishing them. When that is accomplished, Preventive 
Medicine will be employed directly, as it is now indirectly. 

Till that time comes, however, there is a great work for us 
to do. We have on the one hand to labour patiently, and 
in a severely inductive spirit, in the study of the natural 
history of epidemics, and their comparison in various portions 
of the world, avoiding conjecture, and honestly accumulating 
and analysing facts, which thus treated will in time 
crystallize into discovery. 

The term ''preventable disease" has been long in the 
mouths of a certain class of sanitarians. I do not object 
to these sanitarians. I wish we had more of them among 
us, and I wish that every citizen and magistrate, Scoia the 
Lord Mayor down, was a sanitarian. Prevention of disease 
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is to be looked on as involving questions of the causes of 

Secific malady, and also of the modes of mitigating its effects. 
^ on the one hand, a city is threatened with a contagious 
epidemic, the example of Copenhagen in J 866 shows that it 
may be virfcually saved &om its entrance, while, on the other 
hand. Preventive Medicine may put a stop to epidemic disease. 

In his paper on Comparative National Health, Dr. Acland, 
speaking of the Indian cholera, says : — " A true and scientific 
man is always hopeful, is ever ready to pursue a work to the 
end of his life without attained rewards, and to help yoimger 
men in collecting Yacts and drawing safe and sound con« 
elusions, though he himself may never live to know them." 
We have, on the other hand, dealing with that which is 
ascertained^ to labour for the physical good of the com- 
mimity, and to strive to keep it in the best condition, so as not 
only to ensure its health, happiness, and prosperity, but also 
its power to resist disease, whether it be the pestilence that 
walketh by night, the epidemic disease which is generally 
preventable, or the efiects of chronic or hereditary ills. 

Let me not be misimderstood as slighting or decrying public 
cleanliness, the importance of which to public health requires 
no new advocacy. I only seek to show that the want of it is 
but one out of many causes of general injury to the well- 
being of the community. The existing state of our city, at 
least in its older and more decayed portions, is simply deplor- 
abla The inhabitants are too ignorant to abate nuisances, 
and too poor to get rid of them, though they suffer from them. 
They are help]ess,andexemplifythat principle of fundamental 
law that sanitary legislation should aim at helping, not 
those who can help themselves but those who cannot. 

That the vital condition of the population of Dublin is 
greatly below par I can state safely on the authority of the 
K^pstrar-General for Ireland.* There is no surer test, per- 
haps, of the prosperity and physical health of a population 
than the heignt oi the birth-rate in that population. And yet 
what do we find in the case of Dublin ? That its birth-rate 
in the last eight years (I have left the year 1864 out of 
consideration, for it was the first year of registration in 
Ireland, and the returns are, therefore, in all probability 
below the truth) — ^its birth-rate, I say, exceeds its death- 
rate by only one per thousand of the population annually. 
The excess of the birth-rate over the death-rate during the 
same eight years has been in Edinburgh 8} ; in Olasgow 10^ ; 
and in London 11^ per thousand of the population annually, 
against 1 in Dublin. For every 100 persons who died in 

^ Vide Appendix. 
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Edinburgh dimDg those eight years, 182 children were born ; 
in Qlafigow, 133 ; and in London, 147. But in Dublin for 
every 100 deaths there were only 104 births. Again, taking 
into consideration the relative densities of the popuLsition — 
an all-important factor — ^we find the death-rate of Dublin to 
contrast unfavourably with that of the cities I have men- 
tioned. It was during the eight years 1865-72, on the 
average 26*28 per thousand of the population annually, while 
in EcUiaburgh it was 27*25 ; in Glasgow, 30*88 ; and in Lon- 
don only 24. Now, at the middle of the period of eight 
years I have chosen for analysis, there lived on every acre in 
fidinburgh 40 persons ; in Glasgow, 89 persons ; in London, 
40 persons ; and in Dublin only 33 persons. For every 100 
persons who lived on an acre in Dublin, 121 persons lived 
on an acre in London and Edinburgh, and no less than 273 
in Glasgow. With this sparseness of population, the death- 
rate of Dublin should be much less than that in London and 
Edinburgh, and very much less than that in Glasgow, all 
other thmgs being equal In actual fact, however, London 
has a considerably lower death-rate than Dublin. Edinbuigh, 
which is admittedly most unhealthy, but little exceeds &e 
death-rate of DubUn, and Glasgow has a death-rate of only 
4 per thousand above that of Dublin. 

It is estimated that there are in Dublin not less tha/n a 
thovsand houses unfit for human beings to live in. I 
believe that this estimate is far below the mark. The reports 
of our nuisance inspectors remind me of early days spent in 
visiting the poor m the liberties of Dublm, since which 
time decay and destitution have been doing their work 
fourfold in all the poorer parts of our city. The marks of 

{)hysical degradation in the inhabitants are sickening to 
ook at. The ill-developed frame, the pallid and hollow 
cheek, the sunken eye, all tell of a population through 
which endemic and epidemic disease run not. 

Destitution commonly implies over-crowding, filthy habits, 
bad ventilation, and impure water ; and, putting aside the 
question of the generation of specific disease, it entails many 
evils affecting the vigour of the body, its development, and 
its power of resisting acute and chronic disease. It affects 
the mortality of chudren to an extraordinary decree with 
the influence of hereditary taint, and depresses we entire 
moral and physical condition of the people. I have dwelt 
on these topics thus far, although they involve abstract 
questions ; but, to come to practical matters, there ia one 

r-eat exciting cause among many of injury to public health, 
allude to that constant result of poverty — overcrowding. 
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The poison thus produced is energetic in proportion to the 
density of the population. " Are we then/* asks Dr. Rumsey, 
*'to stop at the palliative stage of sanitary progress ? Can 
no advance be made in the ah^olutely preventive direction ; 
can nothing more be done than is now doing, so imperfectly, 
to remove Ae obviously prime cause of the evil — ^the heaping 
together vast crowds of human beings in confined areas ?" 

It has been shown by Dr. Farre that the mortality of town 
districts is much greater than that of country districts. 
In Liverpool, in 1851, the population was 116 persons to one 
acre, giving 417 square yards to each person, but certain 
wards were very differently circumstanced. In one there 
were but nine square yards for each person, and in one 
street^ with fourteen himdred inhabitants, the area was but 
four square yards for each. Typhus fever attacked the in- 
habitants constantly, and in the worst localities the number 
of cases amounted to ten per cent. The mortality was in 
general from thirty-three to forty-two per thousand, while 
tfie death-rate in other wards was but from twenty-four to 
thirty-two per thousand. In five wards in Nottingham the 
average space for each inhabitant was from eight and a half 
to eleven and a half squai'e yards, and not only was the 
death-rate precisely in the order of the density of the popu- 
lation, but the mean age at death decreased from twenty- 
three to eighteen years in the same order, illustrating, as 
Dr. Bumsey remarks, the efiect of density upon the vital 
force of the population, with which, as I have striven to 
show, sanitary reform has most to do. 

It would be of great importance if the sanitary inspection 
of infected houses should determine even by approximation 
the number of inmates in such dwellings. In Dr. Whitelaw's 
survey a house containing eight rooms which was situated 
in Ardee-street, was reported as containing ninety-five 
inhabitants, that is nearly twelve for each room ; and I know 
a gentleman who visited that very house in 1870, and 
foimd sixteen human beings living in one wretched room. 

There is little, if any, evidence to show that the so-called 
specific diseases are generated by other causes than 
contagion. This applies to measles, scarlatina, diphtheria, 
smallpox, and I believe cholera. Of the exciting causes 
of typhus and of typhoid, something more is known, though 
of the actual nature of the virus in these diseases we are 
in utter ignorance. We know, however, that in common 
with other essential diseases their mortality varies with the 
epidemic character and the previous physical condition of 
the sufferer. They are correlative, and under certain states 
YOL. vn.— NO. I. c 
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of the system, very probably even convertible. Therefore, 
in regard to aU these affections the term preventable, except 
by measures of exclusion and isolation, is applicable only 
in the indirect sense of the word. Preventive Medicine 
must be content to deal more with their effects than with 
their causes, That typhus is a common result of over- 
crowding seems sufficiently plain, though the rationale 
is unknown ; with regard to typhoid, whose correlation to 
tjrphus is so close, there is evidence to show that it has 
been excited by preventable causes. But that both these 
scourges originate from complex causes at different times and 
in different places may be admitted. Not only do the 
exciting causes of one seem capable of exciting the other, 
but the contagion of typhus may cause typhoid and vice 
versd. These are unfashionable doctrines, but I believe 
them to be true. The extent of their application is far 
greater than what appears at first sight, and as regards 
sanitary science, their importance is great, indeed. 

I have shown that we know little of the actual cause or 
essence of specific disease. Still, measures to hinder the 
income of a contagious epidemic may be successful, and 
so be classed among those of direct Preventive Medicine. 
The efficacy of seclusion of families and communities 
during the prevalence of the plague has long been 
admitted in the towns of the Levant, where the established 
practice is for the Europeans to shut up their houses on the 
first appearance of the plague. So unifohnly successful is 
this practice, that Dr. Russell asserts a case could hardly be 
specified in which a secluded family had been affected 
without the mischief being traced to some violation of the 
rule of confinement. In uie severe epidemic of plague at 
Marseilles in^he last century, the monks, who shut them- 
selves up in their monasteries, escaped. So also Dr. Murtens 
preserved, the Foundling Hospital at Moscow, which con- 
tained a thousand persons, so completely that not one died 
of the plague, though great numbers died daily in the city 
for some months. 

It is plain that in Dublin, as in all maritime cities, 
measures should be taken to prevent the importation of 
epidemic disease, such as cholera, smallpox, yellow fever, 
and so on. In the epidemic of 1828 and 1830 many cases 
of yeUow fever occurred in Dublin, and since then it has 
been directly imported from the West Indies into Sunder- 
land. The difficulties of the question must be faced, and 
if a strict quarantine cannot be established between two 
countries so dose as Great Britain and Ireland, and with 
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such a constant passenger traffic, let us do the next best 
thing. The efficacy of quarantine has been doubted, because 
contagious diseases have their latent period in the system. 
Disease may be actually working in a person coming from 
an infected district who may appear in good heali^ and 
sicken after landing. That this is a difficulty is not to be 
denied, but it furmshes no argument against making the 
effi>rt to prevent the spread of imported disease. 

Let us put aside tnese cases of possible latent disease, 
and deal with those in which it is perfectly formed and un- 
mistakable. Dr. Burke, in his paper read before the CSol- 
lege of Physicians, animadverting on the public apathy 
shown aa to the importation of smallpox, as. contrasted 
with the feeling which existed respecting the importation of 
the cattle disease, says it affords another illustration of the 
principle that man loves gold more than life. It is plain that 
some preventive system should be resorted to where mani- 
fest disease has shown itself aboard ship. Were there no 
other reason for revision of the sanitary laws, Hie fact that 
such a system of prevention has never been brought to 
perfection in this country would be sufficient. 

In the report of the Poor Law Commissioners for this 
year is given the correspondence with the authorities 
in Deny in reference to a case in poini A vessel 
was in harbour with actual smallpox on board, but the 
powers of the authorities seemed very imperfectly defined, 
or at least understood. The Poor llaw Laspector and tiie 
Medical Officer proceeded on board to ex^ain to the captain 
the arrangements made at the Union Fever Hospital for 
the reception of the men ; but the captain declined their 
assistance, the officer of health of the city being in charge 
of the patients. He subseouently changed his mind, and 
applied to the coast-guard officer K>r permission to land the 
men in smallpox, but it then appeared that the ship had 
been placed in strict quarantine by the commander of the 
coastguard, and the request was peremptorily refused. 
One patient died. The Commissioners endeavoured to find 
out by what authority the barque, curiously enough named 
the Unanima, had been put into quarantine, and were re-r 
ferred to the Admiralty instructions of the coast-guard, in 
which instructions it turned out that the officer of the coast- 
guard had no authority to prevent the landing of anv 
person in smallpox. The Commissioners communicated with 
Uovemment, siiggesting that it was a case for a coroner's 
inquest^ when it was decided that smallpox was not one 
of the diseases which rendered the ship liable to quarantine. 
The commander of the coast-guard was declared to have 
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acted under a misapprehension of his duty, the Admiralty 
regulations as to quarantine not applying to the disease in 
question, but to cholera. There is a letter from the Mayor 
of Deny, as to another case of smallpox on board ship, in 
which he complains that after the patient had been removed 
to hospital the master of the ship refused to permit the 
purification and disinfection of the ship. The magistrates 
and the corporation could not find that there was any 
authority to punish the master. 

All this shows in what a state of confusion the question is. 
Here was an important town concerned as to the importation 
of a highly contagious disease, yet there was little unity of 
action between the various authorities ; and, in the second 
case, the mayor, the corporation, and the magistrates of the 
city, are set at defiance by the captain of a coasting vesseL 

The whole subject of quarantine and of the separation of 
the sick in communicable disease, relates to the great principle 
that sanitary legislation is to be mainly directed towards 
helping the community to do that which it cannot otherwise 
efiect. Therefore, looking at its object, the public health, it 
should prevent any individual from interfering, though 
presumably for his advantage or profit, with the well-being or 
the health of his neighbours. As a nation, we arQ jealous of 
our personal freedom, but the good of the State requires 
that private interests must be secondary to the public weal. 

I believe that in many cases the advance of knowledge 
will show that repressive laws for the good of the commu- 
nity will be found to harmonize with private interests. The 
pollution of rivers which carry away the refuse of manufac- 
tories, such as calico printing and paper works, exemplifies 
not alone the necessity of State control over the nuisance, 
but the advantage of repressive legislation to the manufac- 
turer himself. Some short time since an influential deputa- 
tion of calico printers waited on the Minister to show that 
great injury would be inflicted upon trade if his proposed 
measures in relation to the pollution of rivers were to become 
law. After stating their case the deputation, with the ex- 
ception of one member, retired, who then said, " Though I 
felt compelled to come with this deputation I wish to say 
that you are to place no value on their representations. I 
have myself for some time done all that the proposed law 
requires. We save all the refuse, and return the water to 
the river in a state of greater pxirity than when it was first 
used. Our saving thereby amounts to thousands a year." In 
the alkaU manufacture the pollution of the air by muriatic 
acid, and in the iron and other works by smoke, are analogous 
cases. 
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All that is wanting both for public health and the 
^nefit of the manufacturer, is that the Government, being 
guided by scientific advice, the most eminent advice — ^as was 
had in these cases, should enact and firmly administer, laws 
for the advantage of the community. In the iron works 
alone, the waste of fuel has been in some cases calculated at 
eighty per cent., all of which goes to the deterioration of 
the public health. In speaking of contagion as connected 
with Preventive Medicine, the subject of disinfection, which 
will be fully dealt with by Dr. MacDonnell, must be noticed. 
If it be asked how far chemical, &c., agents destroy or 
modify the contagious principle, the answer with reference 
to sanitation \a unsatisfactory and uncertain. Dr. Cameron 
has ably shown that the employment of these measures as 
they are commonly used is not to be trusted. He shows that 
chemical agents will destroy the life of the infusoria, but to 
produce this effect they must be used in a far more concen- 
trated form than that too often employed by sanitarians. If 
contagion depends on germs these may be held to be imbued 
with that latent, as distinguished from the manifest, life of 
which Cams speaks — the one lasting for an indefinite time, 
while the other, once commenced, has its appointed develop- 
ment and termination. This is seen in seeds, in animal ova, 
and roots. " Thus," says Dr. Graves, " the curious fact has 
been observed of a bulbous root taken from the hand of an 
Egyptian mummy having germinated when placed in the 
soil How happened it iJbat this bulb remained for several 
thousand years in contact with the fingers of death, without 
its own vital principle being either extinguished or called into 
active operation ? What power at once preserved that 
principle and held it in abeyance ? And yet so it was. And 
age after age passedaway without summoning into action that 
wondrous spell which could thus convert this long-enduring 
tensuit of the tomb into the lily of the field, the Scriptursd 
emblem of beauty, and the honoured type of the glories of 
vegetable life, beside the purity and brightness of whose 
hues even the raiment of Solomon appeared dull and faded." 
TiU the germ theory of contagion is established, till we 
know more of germ life, and of what preserves, what 
destroys it, and what replaces the latent oy the manifest 
life, I believe that we must mainly trust for disinfection to 
cleanUness in the widest acceptation of the word. 

But I must bring to a conclusion this imperfect sketch of 
a great subject. Those gentlemen with whom I have the 
honour to be associated will speak with authority on many 
questions, a few of which only I have been able to indicate ; 
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for example, the exciting causes, if not the oririn, of epi- 
demic disease ; the liability to disease, the laws of contagion, 
and disinfection ; the relation of meteorology to the subject^ 
sanitary engineering, and sanitary law. 

The efforts of the Corporation of Dublin, especially in 
reference to the district draina^ of the city, and to the 
splendid supply of poro ^tmtorTthe enlightened spirit in 
which they nave met the Sanitary Association, tiie action of 
the heads of the University of Dublin as r^;ards State 
medicine, the establishment of the Sanitary Association, and 
the union of the Boyal Dublin Society with that body for 
the purpose of instructing the public mind as to Public 
Health, are all subjects for the earnest congratulation of 
every well-wisher of our country — of every one who is 
devoted to her real interests. 



Appendix. 

Table showing the Births and Deaths per 1,000 of the population 
living, in Edinburgh, Glasgow, London, and Dublin, in the 
eight years 1865-72 inclusive, with the number of persons to 
an acre in 1868 and 1872. 



Yens. 


Edinburgh. 


OlMgOW. 


London. 


DnbUn. ' 1 


Birthf. 


Daathi. 


Birtlu. 


Deaths. 


Biitha. 


D«atha. 


Bixibs. 


D«aUuL 


1865, 
1866, 
1867, 
1868, 
1869, 
1870, 
1871, 
1672, 


86 
86 
86 
88 
88 
88 
84 
82 


28 
27 
27 
27 
80 
26 
27 
26 


42 
42 
42 
42 
40 
41 
89 
41 


80 
28 
81 
84 
80 
88 
28 


85 
35 
ZQ 
87 
85 
85 
84 
85 


24 
26 
23 
24 
25 
24 
25 
21 


28 
28 
26 
28 
26 
27 
29 
27 


26 
29 
27 
25 
24 
25 
26 
29 


Mean) 

ofS [- 

years. ) 


86-00 


27-26 


4112 


80-88 


85-25 


24-00 


27-38 


26-38 


Yean. 


Penoni to an 
Aoz«. 


Pnwiit to an 
Aoro. 


PorKMu to an 
Acre. 


Penoas to an 
Aove. 


1868, 
1872, 


40-0 
471 


88-9 
98-5 


401 
43-0 


82-8 
81-3 



Ratios of Deaths to Births. 

Poreont. 

Edinburgh, . . . 75*7 

Glasgow, . . . 75*1 

London, . .68*1 

Dublin, • . 96-4 



RfUios of Births to Deaths, 

Poroont. 

Edinbtugh, . . 182*1 

Glasgow, . . .133*2 

London, . 146*9 

Dublin, . . . 103-8 



n. — On the DiammiimoMon of Oood Water and Wholee&me 
Food. The substance of a Lecture by Db. J. Emebson 
RsTNOLDS, Professor of Analytical Chemistry, Royal Dub- 
lin Society. 

INTRODUCTION. 

The impurities often present in water used for drinking 
purposes, and the numerous adulterations to which articles 
of food and drink are liable, have freq^uently formed subjects 
for able and interesting discourses, m which not only has 
the nature of each impurity and adulterant been stated but 
the injury to the public health supposed to result from its 
ingestion has been placed in a particularly clear light. It is 
not now proposed to prove either that the practice of 
adulteration exists, since this is now unnecessary ; or ^iiat 
impurities in water or in food can be connected with disease, 
because the general subject has been dwelt upon in the 
introductory discourse we have listened to with such plea- 
sure and advantage, and will no doubt be dealt with in 
greater detail in the succeeding lectures of this course. We 
now seek only to convey such information as shall facilitate 
the distinction of pure &om impure water, and of safe from 
unsafe food. For practical purposes it is only necessary for 
the consumer to be able to say whether or not his water 
or food supply can be regarded as wholesome. The iden- 
tification of impurities and adulterants is the work of the 
dbemist and microscopist ; but it is often possible by very 
simple means and without the possession of any special skill 
to ascertain whether or not a particular article is fit for use 
in the animal economy. For this purpose it is often suffi- 
cient to ascertain whether the substance presents the charac- 
ters which serve to distinguish it, and these characters can 
in most cases be easily recognised, though it is seldom 
possible to name the particular impurity or adulterant 
which may happen to be present without the possession of 
that " competent medical, cnemical, and microscopical know- 
ledge " required by the Adulteration Act. Information of 
the general kind referred to should be at the command of 
every medical man, and even of every head of a household ; 
and our aim now is to bring together as much of this class 
of knowledge as happens to be available at present. 
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In carrying out the plan just mentioned it would obvi- 
ously be inexpedient to do more than name the impurities 
and adulterants which have hitherto been detected in the 
several substances, and then to state, as briefly as possible, 
the distinguishing characters of each genuine article. This 
necessary course will be pursued in the following sections, in 
the first of which we shall deal with the water supply, and 
in the succeeding sections with the characters and impurities 
of the more important articles of food, excluding most of the 
so-called condimental foods on one hand and alcoholic liquids 
on the other. 



POTABLE WATER. 

Its impurities are mineral (lime and magnesia compounds, 
iron, sulphuretted hydrogen, fee), and organic (" sewage con- 
tamination," including animal and vegetable nitrogenous 
matter, either capable of, or in process of decomposition, and 
the products of such change). 

SooD Water should be free from colour, unpleasant odour 
and taste, and should quickly afford a good lather with a 
small proportion of soap. If half a pint of the water be 
placed in a perfectly clean, colourless, glass-stoppered bottle, 
a few grains of the best white lump sugar added, and the 
bottle freely exposed to the daylight in the window of a warm 
room, the liquid should not become turbid, even after exposure 
for a week or ten days. If the water becomes turbia, it is 
open to grave suspicion of sewage contamination ; but if it 
remains clear, it is almost certainly safe. 

We owe to Heisch this simple, valuable, but hitherto 
strangely neglected test. Frankland has shown that it is 
extremely delicate, and that the production of turbidity 
under the circumstances named is due to the minute quantity 
of phosphoric acid present in sewage.* 

The Vartry water, aa delivered from the street mains in 
Dublin at present, withstands this test perfectly; but it 
often becomes very impure when allowed to pass through 
ill-kept cisterns. 



TEA. 

Adulterations. — ^There are two chief classes of teaa — ^the 
green and black varieties. Under the first head are included 
the Hysons, Twankay, and Gunpowder ; and under black 

• The iarbidity la caused by fungoid growths. 
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teas. Pekoe, Souchong, Congou, and Bohea. Both classes 
are subject to many serious adulterstions at the hands of 
the exporters, and again on arrival in Europe. Mixtures of 
different kinds of tea are legitimately made in the course of 
trade for the purpose of suiting special tastes ; but inferior 
varieties are often dishonestly mixed with the more costly 
kinds in order to increase profits. Leaving aside the con- 
sideration of " tea mixing," we find that green and black 
teas have often added the leaves of other plants. Those of 
the plum, sloe, ash, willow, poplar, hawthorn, beech, plane, 
orange, elm, horse-chestnut, elder, and oak, have been 
detected. These leaves are dried and prepared by roasting 
and "facing" so as to resemble genume tea very closely. 
The product is sometimes called " Maloo mixture.' Facing 
is ttaed for the purpose of colouring the leaves and increasiDg 
weight. The bodies employed are China clay, gypsum, chalk, 
French chalk, black lead, Prussian blue, iudigo, chromate of 
lead, carbonate and even arseniate of copper, Venetian red, 
and fine white sand. The powders are attached to the leaf- 
surface, by a convenient adhesive material. 

Spent (exhausted) tea leaves are often dried, coloured with 
catechu and an iron salt, then faced, and the product mixed 
with good tea, " Maloo mixture," or Lie tea. The last 
named snbatance is made up of the tea and other leaves, 
sand, or plaster of Paris, bound together by starch or gum, 
in order to form granular particles which can be " &ced," so 
as to resemble black or green gunpowder. 

Genuine Tea. — When placed in a muslin bag and 
kneaded in warm water for a few minutes should not give 
tip any powder quickly subsiding when the water is 
aUowed to stand. The moist fragments of leaves when 
spread out should be compared with the very characteristic 
figure of the genuine leaf given below. The thick looped 
veins of the true tea-leaves are easily recognised. 
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OOFFSE. 

Adulterations. — Chicory, aooms, sawdust, roasted roots 
of various kinds, and grain, tan, Croats, lentU seeds, baked 
livers, Venetian red, burnt sugar. Admixture with chicory 
is allowable if the compound be truly labelled. 

Genuine Coffee — Should not cake when pinched be- 
tween the fingers. If a little be thrown on cold water it 
floats, and very slightly tinges the water. Adulterated 
coffee sinks and rapidly colours the water brown. 

COCOA. 

Adulterations. — Chicory, cocoa husk, fats, starches, 
sugar, Venetian red, bole. 

Genuine Cocoa. — Should not have a sweet taste, nor red 
colour. As much cocoa as can be piled up on a threepenny 

Eiece, when placed on a square of platinum foil, and strongly 
eated by a spirit lamp flame should bum almost completely 
away, leaving a very minute quantity of reddish coloured 
ash.* The same remarks apply to chocolate. 

SUGAR. 

Adulterations and Impurities. — ^Fine white loaf sugar 
is rarely adulterated, but coloured sugars sometimes contain 
chalk, sand, clay, starch, sterch sugar, flour, dextrine, plaster 
of Paris. As impurities, fragmente of cane, molasses, vege- 
table albumen, and sugar mites or Aoari. 

Gk>0D Sugar should be free from the least bitter taste, 
and ought to dissolve completely in water. Loaf sugar 
should give a perfectly clear and colourless solution ; brown 
sugar, a clear but coloured liquid. If insecte are present 
they float on the syrup, and appear as small specks, which 
can be easily removed for microscopic examination. 

BoN-BONS unless when mixed with harmless starch or 
injurious white or coloured mineral powders produce clear 
solutions when dissolved in water. If any insoluble residue 
is left the deposit should be allowed to settle, the liquid 
poured carefully off, and the powder collected, dried and 
heated on platmum foil. K white, and wholly combust- 
ible, it probably consists of starch. Chromate of lead 
(yellow), arseniate of copper (green), china clay and gypsum 

• The microscope U alone able to detect mixtaiei of many organic bodies, ai 
starchea, fats, chicory, &c., in this and other cases. The simple teats given nsoally 
serve simply to exdnde injorions substances. 
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(white), and most other injurious mineral pigments give 
insoluble and fixed powders. Sulphide of mercury or Vermil- 
lion, though volatile when heated on platinum foil, is easily 
recognised by af ording a heavy red powder on treatment of 
the sweets with water. 

MILE. 

Adulterations. — ^The chief is imdoubtedly water ; but 
skim-milk, annatto, brains, chalk, gum, tragacanth, and other 
gums ; sugar, decoction of white carrots, starch, and turmeric, 
are stated to be used occasionally. 

Good Milk should be free from acidity, and when allowed 
to stand in a vessel ought not to deposit solid matter. When 
placed in a tall graduated glass cybnder, it should throw up 
at least 10 per cent, of cream after standing for twelve 
hours. This is on the whole the least objectionable rough 
test that can be used. 

BUTTER. 

Adulterations. — ^Water, much salt, starch, flour, drip- 
ping, and lard. 

QooD Butter should not have a rancid smell. When a 
quantity is melted and poured into a small narrow phial, 
and the latter allowed to stand near to a good fire, the 
milky layer of water that fidls to the bottom of the bottle 
should not form more than one-tenth of the total bulk of 
fluid. When the melted butter is poured off, the water 
should not strike a blue colour when shaken with a drop 
of tincture of iodine. 

BREAD. « 

Adulterants. — ^Water, rice, potato, and other starches, 
salt, alum, bone dust, clay, carbonate of magnesium, chalk, 
gypsum, and sulphate of copper ; or impure from bad flour. 

UOOD Bread is sweet and agreeable to the taste. It does 
not present a mouldy appearance, and ought not to give a 
thick liquid when steeped in water. If bread becomes soft 
and sodden on standing it is probably adulterated with rice. 
When a piece containing much alum is dipped in a very 
weak solution of the colouring matter of logwood, the 
bread is quickly dyed of a pturple tint. 

Good bread ought not to contain more than 38 per ceni 
of water, and should burn to a very minute ash when heated 
on platinum foil 
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FLOUR (wHEATEN). 

Adulterants and iMPURiTiEa — ^Rice, barley, dari, bean 
flour, " cones " flour, Indian corn, rye, potatoes, alum, gyp- 
sum, clay, ergot, darnel. 

Good Flour should not be acid or musty, but ought to 
have a pleasant flavour. When a small quantity is burnt 
on platinum foil (see Cocoa) a scarcely perceptible residue of 
mineral matter should remain. 

As flour containing er^ot is poisonous, it is a matter of 
importance to be able to distinguish this dangerous product 
of disease in the wheat. We can accomplish this easily by 
shaking up the suspected flour with a mixture of one part 
of chloroform and six parts of strong spirit of wine. The 
ergot, if present in the flour, will float on the liquid and 
form a brown scum. 

ARROWROOT (WEST INDIAN). 

Adulterants. — Potato starch, sago meal, rice, gypsum, 
china clay, chalk. 

Genuine Maranta Arrowroot is a dull white powder, 
which crackles strongly and in a peculiar manner when 
pressed between the fingers. When mixed with twice its 
weight of strong hydrochloric acid it yields an opaque 
jelly. Potato starch, under similar circumstances, aflbrds u 
transparent jelly. When burnt on platinum foil arrowroot 
should leave a scarcely perceptible residue if unadulterated 
with mineral powders. A fragment of iodine placed on a 
warm plate near to the sample, colours M.A. chocolate brown, 
sago starch yellowish, wheaten starch violet, and potato 
starch a duU lilac colour. 

# 

MEAT. 

Beef — ^Mutton. — Good meat should possess the following 
easily observed characters : — 

1. It ought to be of a full, slightly brownish, red colour ; 
neither of a pale pink tint on the one hand, nor of a deep 
purple hue on the other. If pink, disease is indicated ; and 
if purple, the animal has probably not been slaughtered, but 
has died with the blood in it, or has suflered from acute 
fever. 

2. It should have a marbled appearance, from the ramifi- 
cations of little veins of fat among the muscles. 

3. It should be firm, and elastic to the touch, and should 
scarcely moisten the fingers. Bad meat is usually wet, sod- 
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den, and flabby, with the fat looking like jelly or wet parch- 
ment. 

4. It should have little or no odour, and not disagreeable; 
for diseased meat has a sickly, cadaverous smell. Any dis- 
agreeable odour is most easily detected when the meat is 
chopped up and drenched with warm water. 

5. It should not shrink or waste much in cooking. 

6. It should not become very soft and wet on standing for 
a day or so, but should, on the contrary, dry on the suitace. 
(LeUieby.) 

Pork, if unsalted, should present the characters above 
stated ; but the colour of the meat, if sound, is of very pale 
red tint. When infested by the dangerous parasite. 
Trichina Spiralia, the meat is usually of a dark colour. 
Unfortunately, the animal itself can scarcely be detected by 
the unaided eye ; not so the cyaticerus, or measle, whose little 
sac is often as large as a hempseed, and can be easily seen. 

Sausages are nable to partial decomposition, and then 
become poisonous, from whatever kind of meat they may 
have been prepared. Good sausage meat should be firm, not 
moist, gelatinous, and vesicular. It should be free from dis- 
agreeable smell and taste, and from acidity. 

Poultry. — It is unnecessary to say more under this head 
than to point out that this class of meat should fulfil the 
conditions 4, 5, and 6, given above. 

Fish should only be used when fresh, and this condition 
can be easily ascertained. Fresh fish is free from ofiensive 
smell, and the flesh is not soft or gelatinous. It may be 
well to mention that fresh salmon or trout should not only 
have the well-known pink coloured flesh, but, when the 
finger is drawn quickly and firmly a^cross the fish, the de- 
pression so caused ought to fill up quickly, and a correspond- 
mg elevation or ridge soon appear. 

Sea fish is not tested in this way, but the rigidity of the 
fish is sufficient to indicate its fresh condition. 

The bright red colour of fish gills is a sign of very little 
importance, as the gills are often artificially tinted. 

isinglass. 

Adulterants. — Though the best, or Russian isinglass, is 
an unimportant article of food, it may be well to mention 
that it is sometimes adulterated with gelatine and with in- 
ferior Brazilian isinglass. 

Genuine Russian Isinglass occurs in opaque white fila- 
ments, which do not become transparent when placed in 
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water, nor do they swell to a material extent. Gelatine, od 
the contrary, becomes transparent, and swells considerably. 
Russian isinglass affords a nrm, translucent jelly ; the Bra- 
zilian variety, for corresponding weights of material and 
water, does not afford nearly so firm a jelly, and it is much 
more milky. 

VEGETABLES AND FRUIT. 

Under this head it is only necessary to say that these 
articles of food should be invariably used in a firesh and ripe 
condition. 

It is, however, often a matter of importance to be able to 
distinguish poisonous Mushrooms from those that are edible. 
It may be generally stated that mushrooms which have a 
disagreeable, styptic taste and a pungent smell should 
always be rejected. The edible mushroom used in this 
country has a white top and pink gills; as the fungus 
grows the giUs change to a brownish or even nearly black 
colour. Mushrooms found in open pastures are almost always 
safe ; those found near trees should be avoided. 

Preserved Frufts, &c., should not be eaten if mouldy or 
in a state of decomposition, as evidenced by effervescence or 
slight frothing, and an unusually acid taste. All preserves, 
if made in copper vessels, should be tested for copper by 
stirring a thick bright needle for some time through the pre- 
serve, mixed with a little warm water. If, after stirring and 
standing for an hour or so, the needle, on removal and 
rinsing with water, is free from any of the well-known red- 
dish deposit of metallic copper, the preserve cannot contain 
any sensible quantity of the poisonous metal The same 
test should always be applied to Ficldes. 

VINEGAR. 

Adulterants. — Sulphuric acid, and other mineral acids, 
water, " grains of paradise,'' chillies, corrosive sublimate (?). 
Ai-senic and copper as accidental impurity. 

Unadulterated Vinegar is allowed by special enactment 
to contain one-thousandth of oil of vitriol. When paper 
moistened with vinegar containing this proportion of sulph- 
uric acid is dried before the fire, no charring takes place 
until the paper is rather strongly heated, but if the propor- 
tion of acid is much greater blackening results beK)re the 
Eaper seems quite dry. It must be remembered that this is 
ut a very rough and indecisive test. When a piece of 



Db. Retnolds on Water and Food. 31 

dean and bright copper wire is immersed in vinegar, diluted 
with a little water, and heated nearly to boiling in a glass 
vessel, the copper quickly loses its colour and assumes a 
leaden hue if arsenic or mercury is present. Copper may 
be detected in a firesh sample, much oiluted with water, by 
means of the steel needle, as described under Preserved firu/Ui. 
Pungent substances, " grains of paradise," for example — ^may 
be detected by evaporatii^ a quantity of the vinj^ar nearly 
to dryness in any convenient porcelam vessel Tie residue 
should not have a fiery taste. 



MUSTARD. 

Adultebants. — Ordinary " mustard" is rarely free from 
admixture with one or other of the varieties of flour, turmeric 
being added to improve the colour. The addition of flour 
in moderate proportion may be permitted on the acore of 
convenience, but tiumeric should not be added. For flour, 
china day, plaster of Paris or chalk have been substituted, 
the colouring material being yellow ochre, or even the 
poisonous chromate of lead 

MusTAKD should not become brown when moistened with 
a little "spirit of hartshorn," and when burnt on platinum 
foil, should leave but a small quantity of nearly white ash. 



CAYENNE FEPPER. 

Adulterants. — ^Dense flours or8tarche8,mustard, turmeric, 
ochre, vermillion (?), red lead. 

Cayenne when shaken with cold water, the mixture 
allowed to stand for a minute, and the liquid poured off 
should not leave any heavy red powder at the bottom of the 
vc3seL It ought to leave but little ash when burnt on 
platiniun foil. 

CHEESE* 

Adulterants and iMPURiriES. — Setting aside such colour- 
ing matters as annatto, saffiron, &c., we find that the mineral 
pigments, Venetian red, (red lead ?), are used, and various 
flours or starches to increase weight. 

Cheese should not be eaten when in a mouldy condition, 
or when containing "jumpers." It ought not to become 
blue when touched with dilute tincture of iodine, and it 
ahould l^VQ but little ash when burnt on platinum. 



Ill On Meteorology in its Bea/ring on Health mid Disease, 

A Lecture by J. W. Moore, M.D., Dubl., Diplomate ia 
State Medicine, and Afisistant Physician to the Fever Hos- 
pital, Cork-street, Dublii^ 



Part I. — Modem Meteorology. 

Before I proceed to take up the subject of which it is my 
wish to speak more particularly to-day, it may be well to 
consider briefly what we mean by the term " Meteorology," 
in the modem acceptation of the word. And this I deem 
the more necessary, since many persons are inclined to deny 
altogether the existence of a weather-science ; the triteness 
of the subject, viewed as a break-ice topic of every-day con- 
versation, having — I suppose — ^tended to conceal from them 
the scientific aspect of the study of weather and climate. 

Meteorology, m by-gone days, was limited in its applica- 
tion to appearances in the sky, whether atmospherical or 
astronomical in their character ; and this was in strict ac- 
cordance with the etymology of the word.* But there is 
no need to remind my audience that the meanings of words 
change in the lapse of years, and of such a change we have 
here an instance. The word is now used to denote a branch 
of natural philosophy which deals with weather and climate ; 
its astronomical connexions are to a great degree severed, 
while many terrestrial phenomena are included within its 
vast domain, and are studied and explained under some of its 
many branches. 

If we ask why it is that so important a subject has only 
of late attracted any general attention, or made any definite 
progress, the answer becomes easy when we call to mind 
the complexity of the phenomena witii which it deals on the 
one hand, and the imique character of its relations to science 
and art on the other. The first point requires no comment. 
As regards the second, nearly all the sciences and many of 
the arts are pressed into the service of building a sure founda- 
tion for the science of meteorology. Thus mathematics, 
physics (of which it is itself a branch), chemistry, and biology, 
all lend their aid to this end, as do also the arts of telegraphy 



^ TA ficrlMpa = ''Things m the air,** **natnral phenomena,** 
^Um**— Gio«ro*t *" Sapera atque c<Bleitia.*'-*(£M2t^ tmd Seotl) 
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and of photography. Until then all these had reached a 
certain aegree of perfection, but little progress i^as to be an- 
ticipated for a science so dependent upon them. 

Among meteorologists of old times, the names of Aristotle, 
Theophiastus, and Aratus, in Greece — of Lucretius, Virgil, 
Pliny, and CScero, in Italy — stand prominently forth. But 
after these worthies had passed away, the sky again darkened 
for many centuries, until a fitful gleam of sunhght streamed 
in 200 years ago in the discovery of the barometer by Torri- 
cellL Then came Fahrenheit, Reaumur, and Celsius, the 
&thers of thermometry ; and about a century later, Dalton, 
Wells, and Daniell, whose names are inseparably bound up 
with hygrometry. One step further deserves notice :*-the 
investigation of isothermal lines was commenced by Htmi- 
boldt^ and ahnost perfected by Dov^ ; the latter of whom in 
his great work on the '' Law of Storms," also drew attention 
to ihe theory of the winds, a subject which had attracted 
bat little notice from the time when Qeoige Hadley, in 
1735, published his treatise on the " Trade- Winds " in the 
PkUoaophical TrartaactionB of the Boyal Society.* 

So £eu*, the work had been done by individuals ; but some 
tweniy years ago, a completely novel epoch in tiie history 
of meteorolc^y commenced in the founding of Meteorological 
Societies in America, and in several countries of Europe. 
The result was the collection of a vast amount of trustuxmky 
material, which leading individual meteorologists such as 
Dov^, in Qermany ; Buys Ballot, in HoUana ; Maury, in 
America ; and Lloyd, in our own country, were not cdow 
to utilize. 

Hitherto very little was known as to the dependence of 
the direction and force of the wind on barometrical and 
thermometrical conditions, at least outside the tropics. But 
in 1854 a countryman of our own. Dr. Lloyd, the present 
esteemed and distinguished Provost of Trinity College, de- 
monstrated the cyclonic character of most of the gales 
experienced in L:mand,t and so foreshadowed what is now 
umversally known as Buys Ballots Law — ^a law on which 
the whole of modem meteorology turns. As applicable to 
the Northern Hemisphere, it may be concisely stated as 
follows : — 

** If at the same moment of time there be a difference between 
the barometrical readings at any two stations within a reasonable 

* *' On the Caue of the General Trad^-WindB." By Geo. Hadkj, esq., f.b.8., 
Ka 437, !». 5a 

t "Notes on the Heteorologj of IreUnd.** Jfoya/ /rtfA Acadm^ Trat u me ti imi, 
TQLxxii.,Scienee; 1854. 
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bom. each otber,.a .wixul will blow oa that day in the 
neighhourhood of the line joining those stations, which will be 
inclined to that line at an angle of nearly 90^, and will have the 
station where the reading is lowest on its lefb-hand side." 

In more homely language — " If on any day a person standa 
with his back to the wind, the reading of the barometer will 
be lower at all stationa onliis lefirhand than it is where he 
IB at the time." 

Thus the direction of the wind is determined by dif- 
ferences in atmospherical pressure which are marked by 
diSerenceB in the height of the barometer. But further, the 
force of the wind also is chiefly regulated by the amount of 
thoae differences, or by what are called the ** barometrical 
gradienti.*' '' The gradients .adopted by the Meteorological 
Office, London, are expressed in nundi^dths of an max of 
mercury per 50 geographical miles." * 

In a paper on ''Weather Telegraphy/' by the present 
Director of tlie Metearological Office, Mr. Scott, the following 
passage occurs : — 

«The immediate result of the law is to show that whenever 
barometrical readings are lower over any area than over those 
adjacent to it, the air will sweep round that area as a centre, and 
the direction of its motion will be opposite to that of the hands of 
a watch. Conversely the air will sweep round an aiea of relatively 
high barometrical readings in the direction in which the hands of 
a watch move. The former of these motions is said to be e^ehndcj 
the latter antieydonic. These names are derived from the word 
'oydoike,' the general name for hurricanes and i^phooiis, in all 
which storms the motion of the air takes place around an area of 
diminished barometrical pressura . . . The actual movement 
of the air has no reference, either in direction or velocity, to the 
absolute readings of the barometer at the point where it is lowest^ 
or to the distance of the particles of air which are in motion from 
that point, but is related almost entirely to the distribution of 
pressure in accordance with Buys Ballot's Law. The law gives 
the direction of motion, and its truth for these islands and the 
adjacent parts of the earth's surface is incontestable." 

Having now shortly reviewed the history of meteorology 
from the earliest times to the present, I will give in as few 
words as possible an explanation of the climate of the British 
Isles (1) in summer, and (2) in winter. 

We may lay down as aphorisms-^ 

First, That hot air is lighter than cold air. 

Secondly. That the rapidity with which the processes of 

• •• Barometer Maniud," Board of TVade^ 1871 ; page 21* 
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heating and cooling of air go on is in direct proportion to 
the amount of aqueous vapour contained in that air— diy air 
becoming heated or cooled more rapidly and more completely 
than moist air, other conditions being alike. 

Thinrdly, That^ consequently, the air over laige areas of 
land, being drier, becomes more Rapidly heated in summer, 
and more rapidly cooled in winter, than air which is in 
contact with extensive water-surfaces ; and, 

Fourthly. That the radiation-heating power of dry land 
is greater than that of water, as also the radiation-cooling 
power of dry land is greater than that of water. 

This group of facts is of paramount importance in dima* 
tology. 

Now let us apply these facta . Over the centre of the 
great continent of Europe and Asia the air in summer will 
become much warmer than that over the Atlantic Ocean to 
the west, and over the Pacific Ocean to the east ; the baro- 
meter will consequently fall over Russia, Siberia, and other 
LQland countries, the isobars, or lines of equal barometrical 
pressure, curving round the point of lowest pressure, while 
it will remain tolerably high over the oceans I have men- 
tioned. In accordance vrim Buys Ballot's Law a circulation 
of air will commence roimd the barometrical depression thus 
formed, a vast cyclone will become developed, the winds 
blowing against the hands of a watch, fix)m S.W. in India 
and Cluna (the S.W. monsoon), from S., S.E., and E. in Japan, 
and North-eastern Siberia, Irom N.E. and N. in North- 
western Siberia, from N.W. and W. over most of Southern 
Europe and South-western Asia. 

In winter, on the contrary, the air over the central districts 
of Europe and Asia, rendered dry by the intense heat of 
summer, and its accompanying excess of evaporation, will 
become rapidly chiUed to an extent of which we can form 
scarcely any idea, the air will be condensed, and the baro- 
meter will rise, while pressure will diminish over the 
Atlantic and Pacific Oceans, where the temperature is 
perhaps 60* or 80*" higher. Thus, conditions, just the re- 
verse of those observed in summer, will be established — an 
immense anticyclone will be formed, the winds circidating 
round and out from the centre of high pressure in a direction 
with the hands of a watch, blowing from N.W. and N. in 
Japan and China, from N.E. in India (the N.E. monsoon), 
from £. and S.E. in Russia and Southern Europe, from S.W. 
in the British Isles, and from W. in Northern Russia and 
Siberia. 
I have said that we can form but little idea of the enor- 
VOL, vit— NO. I. D 2 
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mous changes of temperature which take place in Central 
and Northern Asia between the seasons of summer and 
winter. But that these changes are sufficient to produce 
the great variation in barometrical pressure on which 
depends the varying wind-system of the continents of 
Europe and Asia in uiose seasons may be easily shown by 
a comparison of the range of temperature between July 
and January in an insular climate like our own, and at 
Yakutsk in Siberia^ which is situated close to the centre of 
lowest and highest barometrical pressures in those months 
respectively. At Dublin the mean temperature of July is 
about 60° F., of January about 40® F. — ^a range of only 20*. 
The corresponding mean temperatures at Yakutsk are tl"" F. 
and — 40*F. respectively — a range of 114". For weeks in 
summer the thermometer ranges between 80" and 90" at this 
place, while in winter it may descend 90" below the freezing 
point of water. Well does Humboldt observe: • — 

"The inhabitants of the oountries where such canUnenial 
cUmaie$ prevail seem doomed, like the unfortunates in Dante's 
* Purgatory*— 

* A sofiiir tormenti caldi e gelL' " 
Or, as Milton has so weU expressed it — 

<< From beds of raging fire to starve in ioe.*' 

In the winter season the predominant winds over Scandi- 
navia are south-easterly, but this apparent anomaly is in 
£B.ct a beautiful fulfilment of the very laws it seems to con- 
tradict I have said that in winter a barometrical depression 
exists over the North Atlantic Ocean. It is this which 
draws the wind from S.K over Sweden and Norway, in 
strict agreement with Buys Ballof s law. 

It \ml easily be seen how the summer continental de- 
pression influences the climate of the British Isles. Air is 
drawn from W. and N.W. over these countries, and as this 
air blows over the surface of a wide ocean, and from high 
latitudes, it is cool and moist. Do not these two words 
describe our summer ? If all I have stated be true, these 
ocean winds will prevail chiefly on the W. and N.W. shores 
of Ireland and Scotland, which will thus have the rainiest 
and the coolest summer, while this season will be warmer 
and drier as we ^o eastward and southward, to the south- 
eastern counties of England. This is well illustrated in Mr. 

• " Kosmot,** ToL i., p. 859. 
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Bachan's Chart* of the Isothermals of the British Isles in 
July. 

It is not necessary to consider at length the influcDce of 
the winter-system of barometrical pressure on our climate. 
During the earlier winter months a great stream of warm, 
▼ery moist air, as a rule, flows north-eastward and north- 
ward over these islands round the Atlantic depression, the 
centre of which lies near Iceland. But this stream does not 
flow evenly. Along its eastern edge it is in continual con- 
flict with the cold anticyclonic air, which is travelling west- 
ward £rom Russia and Siberia, and immense volumes of the 
latter are ever and anon rushing in to supply the place of 
those volumes of the warm air which, owing to their low 
density, have presumably risen from the earth's surface 
towards the higher strata of the atmosphere. This conflict 
between two such opposite currents of air causes our storms, 
and those violent and rapid alternations of temperature, 
which, as I hope to show you, are so prejudicial tohealtii in 
the winter months. 

The reason for the occurrence of these alternations of 
temperature will be explained when we remember that most 
of these gales, or bourrasquea as they have been termed, are 
cydonic in character, and that they generally cross the 
British Isles from S.W. to N.E., less frequently fit)m W. to 
K, and still less frequently from N. W. to S.E. The south- 
erly winds then which blow over the coimtry in fit)nt of the 
centre of the storms are warm and moist, while the northerly 
winds, which prevail over those districts already reached 
and passed by the centre, are cold, and after a time dry. No 
better examples of this can be given than the remarkable jrales 
of December 8th and 9th, 1872, and of February 2nd of this 
year. In front of the former temperature rose generally to 
about 50"* over the south of Ireland, most part of England, 
and all of France ; while it fell almost to tne freezing point 
over those districts a few hours later when the cen^ had 
passed. The second gale I have referred to was accompanied 
by a range of 18* (Fahrenheit) over the whole of France. 

The effect of the warm Atlantic air-current on the Iso- 
thermals of the British Isles is well represented in Mr. 
Buchan's Chart for Januaiy.* 

Anticyclonic wind-systems sometimes prevail over western 
Europe, but much less frequently than cyclonic systems. 
They cause dry, often cold weather, and are much more 
persistent than cyclones. 

• *'Tha Temperature of the British lalands.*' By Aleztnder Bachan: Jounud 
^ ih€ ScoiUth MeUonAogiealSocittyy October, 1870. 
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This notice of modem meteorology would not be complete 
without some words on the telegraphic Efystem of ob8ervati<Hi 
and storm-warnings. In a paper published a few months 
ago I wrote as follows : — * 

' '^ DoT^'s investigations on the * Law of Storms/ followed by the 
enunciation by Professor Buys Ballot of his laws respecting cyclonic 
wind-systems, were supplemented in the year 1860 by the introduc- 
tion of telegraphic meteorology, a step in advance, for which, as re- 
gards Great Britain, we are indebted to the late Admiral fitzroy. 
Of late years this important hranch of the science has been further 
developed and brought to a certain degree of perfection by the exten- 
sion of the area of observation, and b j the co-operation of public 
departments in most Eiux)pean countries with the Meteorological 
Office, London. To the agency of the last-named, which has been for 
some years connected with the Bojral Society, and over which a 
countryman and fellow-citizen of our own, Mr. Bobert Henry Scott, 
Fellow of the Boyal Society, has ably presided in the capacity of 
Director sinceFebruary 7th, 1 8G7, we owe much of our present know- 
ledge of the wind-systems of Western Europe. Telegrams are now 
sentdailyto theoffice from three stations in Norway, one inDemnark, 
one in Germany, one in Holland, one in Belgium, nine in France, 
one in Spain, one in the Shetland Isles, one in the Hebrides, six in 
Scotland, five in Leland, and sixteen (including Scilly) in England 
and Wales. These telegrams reach the office generally about 11 
A.M. The observations are then reduced and discussed, and ttom 
them a daily weather report is drawn up, lithographed, and sent 
out early in the afternoon to many of the London papers. Daily 
weather charts are also published on the same sheet, and on them 
are drawn the isobars, or lines of equal barometrical pressure ; the 
isotherms, or lines of equal temperature ; curves illustrating the 
general direction of the wind ; notes of the prevailing weather, 
rain, storm, <Sks., at 8 A.1C., over most of Western Europe." 

Pabt IL—Jnflue7ice of Meteorological CondUiona on HeaUk 

and Disease, 

Observations as to the influence of weather upon health 
are as old as meteorology itself — ^nay older, if we regard 
Aristotle as the founder of the science ; for more than 400 
years before the birth of Christ, Hippocrates of Cos, the 
"Fiather of Medicine," had penned his immortal "Aphorisms/' 
and had written " n^p* Acpwy, hMnav^ r&irny " ("On Air, Water, 
and Phfcces,") and " nipt ««oirijc " (" On Regimen.") Li these 
works we meet with passages as applicable to-day as they were 
twenty-two centuries ago. Let me quote but two or three 
of these : — 

(a) ** The changes of the seasons are a fertile source of maladies, 

* Iriih Farmtre OoMUe^ JvHj IStb, 1S7SS. 
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and in the aeaaons themselves great variationB of odd and heat^ 
and other things proportionally." 

** (P) Some constitations fare well or ill in summery others 
in winter." 

(y) " Different diseases prevail at different seasonsi or sgun 
sahsideL'' 

Now mark the hurtful character of sudden changes of the 
weather : — 

(d) ** In any season of the year, should heat preyail at one trme, 
and cold at another of the same day, we may anticipate autumnal 
maladies.'* 

Again, while writing on Begi/men, he says : — 

(c) ''These persons (of men) are more liahle to sickliness in 
winter than in summer, and in spring than in autumn."* 

There is reason to believe that the suggestions thrown out 
by the Greek physician were ^owed to remain almost a 
dead letter. Certain it is that his doctrines as to the dose 
relation of climatology to medicine became dimmed by the 
rust of time, and were neglected or forgotten. That in these 
countries but little attention was given to the subject is 
evident from the antiquity and popularity of the proverb^* 
"A green Christmas makes a fat churchyard." Even Syden- 
ham stated that a prevailing epidemic ceased on the approach 
of winter,f but on the whole nis observations as to tne de- 
pendence of disease on season are accurate and well worth 
perusal 

The first modem paper on the subject was a communi- 
caticm made to the Koyal SocieW in 1797 by Dr. William 
Heberden, jun., F.R.a, on the ''influence of Cold on the 
Health of the Inhabitants of London.^" The author shows 
that a difference of above twenty degrees between the mean 
temperature in London in January, 1795, and that in the 
same month of 1796 (the former being an excessively cold 
month, and the latter an equally mild one) caused the deaths 
in January, 1795, to exceed those in January, 1796, by 
1,352. 

* (a.) Al ftgraPcXal rdy t^pimf lUtKlara tUbtouh vomifiaTcu Ktd iv nfn» 
&MW oi luyiikai (urafiXayai ^ ^X'^'C 4 OoX^tOC) ^o^ t £XXa Kord, Myo¥ 
eintQ ^^Aphorimiu** sect. iii. 

(^) TSv^nt»VjtdfUvfrp6^0kpo£. al^lirp^x'ViA*'<i»<^4«axwciri^catfc. 

(v.) Tmv v6cw dXXai irpbt dXXa£ tit ^ kcuc&c vi^KOfft. — Ibid, 

(1) 'By ryviy wpymv, Urav r^c airr^t if^pnc* ori ftkv 9dkw6t M ii ^^oc 

yofqrutp fBivowfiyd rJi vwjfijtara w-poc^lxfoOac xp4* — ^^^ 
(f.) Tavra rck e^fuira Iv rtfi %! i^<^() voinptifTtpa 4 iv rf Oipf i* nal Iv rf jpi, 

4 Iv r^ ^lyoir^ipy. — Uipi Aiairifc, Book L 

18wan*i '* Sydenham,** 1769; p. 9. 
«• FbOofopbical Tnuuaetioiia,'' Vol. Izxzri., No. 11. 
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In my remarks on the present occasion I shall confine 
myself to the more immediate consideration of only two or 
three meteorological^ data in their influence on disease and 
death among the population of our own city. These data 
are mean temperature, raviifaU, and hum/idUy — ^the first 
the most important determining factor in the inquiry, as it 
is in truth the resultant of many others. My subject- 
matter I shall draw chiefly from the weekly, monthly, and 
annual returns of deaths in the Dubun registration 
district, published periodically, since the beginning of 1864, 
by the Kegistrar-General for Ireland, Mr. Donnelfy, CB. I 
purpose to deal with the subject under three headings : — 

I. The influence of season on Thoracic and Abdomi/nal 

affections respectively. 
II. The influence of season on the progress of epidemics 
of recent years, namely, (1) Cholera, and (2) 
SmaMpox. 
IIL The influence of season on four principal endemic 
and epidemic diseases, namely, (1) Meaeles, (2) 
Wlioopi/ng-cough, (3) Scarlatvifia, and (4) Fever. 

For the humidity-curves for the years 1864-68 inclusive, 
and for the rain-fiill curve for 1864, 1 am indebted to the 
observations taken at the Ordnance Survey Office, Phoenix 
Park. For the remainder of these curves, and for that of 
the mean temperature throughout the whole period of nine 
years I am myself responsible. 

It is to be regretted that statistics of sickliness apart fix>m 
mortality are wanting in this country. How much a system 
of registration of disease is to be desired has been pointed 
out by Dr. Stokes in an admirable address delivered in this 
theatre a fortnight since. Already in the sister country 
local records of sickness have been compiled, and have been 
used in investigations similar to those whose results I now 
lay before you. I need instance only the " Weekly Tables of 
Disease" which are kept at Manchester, and tiie carefnl 
"Records of Sickness" kept in Islington — ^which last Dr. 
Ballard* has analyzed in tne most perfect manner, so as to 
lay the foundation for the more accurate study of climatology 
in relation to health. 

However, as such records have not been kept in Dublin, I 
must be content to deal with mortality alone, and while 
doing so I would crave your indulgence should I appear 
unnecessarily tedious or wearisome. 

• Elerenth Report of the Medical Oificer of the PriTy Gonncil, 186a No. 8. 
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I. Influence of Season on (A.) Thoracic AFPEonoNS, 
and (B.) Abdominal Affechons. 

At the outset of our inquiry into the influence of meteor- 
ological conditions on the death-rate from thoracic and ab- 
dominal causes, we may lay down the two following 
propositions : — 

(A.) /nSummer the tendency to aicknesa avddeath ia chiefly 
eon/nededwitk the digestive organs; diarrhoea and dysentery 
heinff the affections which are especially prevalcTit aTid fatal 
durtmg iMs season. In Winter a smdlar tendency is 
Twticeahle i/n connexion with the organs of respi/ration; 
bronchitis, pnewmonia, arid pleuritis being the affections 
which are priruyipally met with ai this season, 

(B.) In Summer a rise of mean temperatv/re above the 
average increases the number of cases of, and the mortality 
from,, abdominal affections. In Winter a fall of mecm 
temperature below the average increases the sickness aTid 
TTiortality from thoracic affections. 

In proof of the truth of the first of these propositions in 
the case of Dublin, I would refer to Diagram I., in Section 
A of which curves are drawn, according to the same scale, of 
the deaths (a) from all causes, (/3) from thoracic diseases, 
and (y) from abdominal diseases, in Dublin during each 
quarter since the beginning of 1864. Regarding the first 
curve, that of the total deaths, its uniformly greater height 
in the first quarter of each year at once catches the attention. 
Again a depression occurs in the third quarter in eight of 
the nine years, the exception being 1868, a year of warmth 
and drought. We may take it then that the first quarter 
of the year is the most deadly, the third quarter the least 
so. * 

Turning to the second curve, that of deaths from thoracic 
affectioQS, we find that its summits all occur in the first 
quarter, its depressions as invariably in the third quarter of 
tne year. Another remarkable point deserves notice, 
namely, the pronounced influence of this curve in determin- 
ing the contour of the curve of total mortality, especially in 
the winter months. 

K we pass-now to the third curve, that of the deaths from 
abdominal causes, the results are equally uniform. Thus its 
summits are reached (with one exception) in the third 
quarter, its depressions (without exception) in the second 
quarter of the year. The exceptional year was 1866, in the 
last quarter of which a fearnil epidemic of cholera was 
acoompanied by a considerable amount of diarrhcea. 
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So far then a dependence of the thoracic death-curve on 
season is observed — the season of low mean temperature^ of 
a high pw-oentage of humidity (saturation being 100), and 
generally of an increased rainfall, coinciding with the 
smnmits of this curve. Similarly, the abdominal death-curve 
is influenced by a season of another type — a high mean 
temperature, a low per-centage of humidity, and, generally, 
a smaller rainfall, coinciding with the summits of uds curve. 

Kthesecond propositionbe true, the death-curves should be 
intensified by exbrerM mean temperatures — ^that of thoracic 
affections in winter, that of abdominal affections in summer. 

Now if we look at the thoracic death-curve, we shall see 
that in the first quarters of 1865, 1867, and 1871, it waa 
very acute indeed. In 1865 the mean temperature of the 
first quarter was 2*3'' below the average (41*6"*) temperature 
of that period during the nine years 1864-72 ; in 1867 it 
was 2*2'' below the same, and in 1871 it was 1*1'' above the 
flame. It appears then that in the two former years a 
depression oi 1"* caused the death of about 100 persons from 
thoracic affections alone. The anomaly observed in 1871 is 
easily explained by a reference to the mean temperature 
curve. It will be seen that, although indeed the mean 
temperature of the first quarter of 1871 was about a degree 
over the average, yet that of six months ending March 31, 
1871, was considerably below the average temperature of this 
long period. The accumulated effects of continued cold more 
than compensated for the comparatively mild temperature 
of January and February, 1871. 

The lowest summits of the thoracic death-curve coincide 
with the mild winters of 1867-68, 1868-69, and 1871-72. 

Apart from the cholera year 1866, the abdominal death- 
curve shows high summits in 1865, 1868, and 1870. The 
majority of my audience will not have forgotten the wondrous 
September of 1865, with its July temperature, and absolute 
drought ; the burning suns of the summer of 1868 ; and the 
glorious weather of July, August, and September, 1870. The 
mean temperatiu^ of the third quarter of 1865 was 59*8® ; of 
1868, 59*3'' ; and of 1870, 59*2^ against an average tempera- 
ture for the same period of 68*4^ In the summer of 1868, 
especially, the mortality firom diarrhoea assumed alarming 
proportions, and in the Weekly Return of Births and Deaths 
m Dublin for August 22nd of that year, the Begistrar- 
Qeneral writes : — 

*'The number of deaths from diatrhoea regitiwred during the 
week amounted to 49, showing an increase <^ 23 on the m^bcH^ 
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xegiBEtored dniing the week preceding, and being 35 more than the 
average deaths from this disease in tibe corresponding week of the 
four previous yeazs." 

Providentially in the middle of August a copious fall of 
rain, amounting in one week to 303 tons of water on evezy 
acre took pla^, and within three weeks the plague was 
sti^ed! 

I have given an example from the Registrar-Qeneial's 
Weekly Return of Births and Deaths of the e£^ of heat 
and drought in augmenting the mortality from diarrhoea. 
Let me quote from the same authority respecting the effects 
of the cold of January, 1867 : — 

" The deaths from bronchitis (registered during the fotuth week) 
amounted to 80. The increased mortality from this disease is due to 
the extreme cold which prevailed ; the mean temperature for the first 
three weeks of this year was 29*8* ; during that pmod the thermo- 
meter fell to 2-8* on the 3rd instant, to Id^"" on the 12th, to 12*5'' 
on the 16th; whereas during the corresponding three weeks of 
last year the mean temperature was 43% and the deaths from 
hrondhitis regietered during the fourth week were only 31." 

In the following week, that ending February 2nd, 1867, 
the deadly effect of this unusually cold wave was fully felt, 
no less than 119 deaths being referred to thoracic causes out 
of a total of 286 deaths registered. 

The apparent anomaly of the high thoracic death-curve 
and of the comparatively mild mean temperature of the first 

Suarter of 1871 has been alluded to and explained. That 
lie explanation given is not unjustified by fact wiU, I think, 
be evident from a perusal of the returns of mortality in the 
weeks of January, 1871. A vi^rous frost set in on Decem- 
ber 21st^ 1870, and from the 24tm of the month until January 
2nd, following, the ground was covered with snow. In the 
Registrar-Qeneral's return for January 7th, 1871, we read : — 

** The very cold weather has increased the mortality from diseases 
of the respiratory organs. The average number of deaths from 
bronchitis in the corresponding week of the previous seven years 
was 29 ; during the past week 53 deaths from bronchitis, and 12 
from pneumonia or inflammation of the limgB, were registered." 

In Diagram II. I have given, as it were, a ri&wmd of the 
yearly re^ts, but a few words of explanation will be neces* 
saiy. And in the first place, we must remember that the 
curve of total mortality is ixifluenced by two factors espe* 
cially--4he presence of an epidemic, and the meteorological 
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conditions. To the first of these my friend, Dr. Grimshaw, 
will direct attention at an early opportunity, and I therefore 
purposely avoid dilating upon tnis subject at length, knowing 
well in now much worthier hands I leave it. Suffice it to 
sav, that the abnormal curv6 in 1866 was due to cholera, 
which caused 1,186 deaths, while the high curve of 1872 was 
due to smallpox, which proved fatal in 1,350 instances 
within that year. 

But, apart from the effect on the general death-curves 
of these epidemics, the annual death-curve from thoracic 
affections appears to be anomalous in 1866, and in 1870, 
1871> and 1872, as regards its relation to the mean tempera- 
ture curve. " Appears to be," but is n6t. The low mean 
temperature of 1866 was due to no extreme winter-cold, but 
to a remarkably cool spring and summer — ^the mean tem- 
peratures of these seasons l^ing SO'S"" and 56*3'', against the 
average temperatures 62*5** and 58*4'' respectivdy; 1870 
was mild until the fourth quarter, which was much below 
the average as regards mean temperature (42*5^ against 
44*9^), but cold weather teUs only after some continuance in 
early winter, and so we find the inci'eased mortality thrown 
into the early months of 1871, which were in themselves 
mild.* As regards 1872, the high mean temperature of thefirst 
quarter (44*0'^) is quite sufficient to account for the fact that 
tne thoracic death-curve was comparatively low. 

The annual death-curve from abdominal diseases presents 
an anomaly in 1866, 1867, and 1870. The epidemic consti- 
tution which accompanied the cholera of 1866 is more than 
sufficient to account for the comparatively hiirh death-rate 
from diarrhcea in the two foimer yW whUe the hot and diy 
summer of 1870 more than counterbalanced the low mean 
temperature of the whole year in question, which was de- 
termined by a cold winter quarter and a very cold autumn. 

I may be asked, " But is not cold weather ' bracing ' and 
tonic ' to the system ?" Yes, it is so, doubtless, to the 
young and strong, to those in robust health and in the 
prime of life. These classes of the community are in- 
vigorated by the cold of winter, and may set the heat of 
summer at defiance. But far otherwise is it with " the very 

* An illustration of this may be cnlled from Dr. Stark^s report to the Begistrar- 
General of Scotland for the year 1865 (filerenth detailed Annual Report of the 
Registrar- General of Births, Deaths, and Marriages in Scotland, 1868, p. xIt.) : — 
** The reason, why March,** writes Dr. Stark, " with its higher temperatnn, had 
nearly as many deaths as Jannary, was chiefly owing to the fact that the pro- 
longation of the cold weather, cTcn though the cold did not increase in intensity, 
increased the number of deaths — ^those whose health was enfeebled by the flxtt 
Moesrion of cold not being able to withatand the effects of its conti&nanoe.*' 
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youTig, the weakly, and the aged."^ Children under five 
years and the aged go down like grass before the scythe, 
when the keen frost-wind or the fiery heat of summer 
sweeps across the land. 

The appended facts from the Irish Begistrar-Qeneral's 
returns will prove this statement : — 

" In 1867, 32 '5 per cent, of all the deaths registered in Dublin 
were those of children mider 5 years of age, and 19-5 per cent. 
were those of persons aged 60 and upwards. 

"The corresponding per-centages for 1868 were 23'1 and 18*9, 
respectively. In the first quarter of 1867 — so noted for its intense 
cold — ^the per-centages were : of those under 5, 24*9 ; of those 
over 60, 23*5. In the third quarter of 1868 — ^the year of great 
heat — ^the numbers were : of children under 5, 41 *5 ; of adults 
over 60, 16*9 per cent." 

I will close this portion of my subject with the words of 
the Begistrar-General of England :t — 

" When the thermometer fisJls to the freezing point of water, the 
mortality is raised all over the oountiy; and the population of 
London is excessively sensitive to cold ; thus the corrected average 
deaths for the second week of January are 1,650, but the actual 
number of registered deaths this year (1864) was 2,427. The 
mean temperature of the preceding week, instead of 37*8% had 
fidleu to 26 '7' ; and the temperature of one chill night (Thursday, 
Januaiy 7th) had descended to 14*3"*, or to 17'7® below the freexr 
ing point of Fahrenheit; and 877 lives were extinguished by 
' the cold wave of the atmosphere.' " 
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Tabub I. — Showing the Effects of Cold and Heat on the 
MoBTALiTT in Scotland during the Year 1:868. 
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o 

49*7 
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41*9 


o 
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41*6 


o 
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949 
8*23 
1-90 
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2-26 
212 
2-09 
2-22 


1,888 
796 


M14 
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• B«giBtrar-6en6ral of England in the Tinui of Friday, May 7th, 1869. 
f "Twenty-teventh Annual Report of Births, Deatha, an'd Marriages in England 
for 1864,** p. xIyL 
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n. Ikflxtence of Season on (AJ) Cholera and 

(B.) Smallpox. 

A. In an admirable report by Professor F. C. Faye, of 
Christiania,* we read as follows : — 

"Most epidemics of cholera, especially those of extreme vio- 
lence, have occurred in summer and autumn, so that in lai^ 
towns, where the observations are less influenced by circumscribed 
local conditions, a direct relation has been established between the 
rise of the epidemic and that of the temperature. That warm air 
should be more favourable to an epidemic is explained hj the fact 
that all exhalations, both from the ground itself, especially where 
it is swampy, and from all vegetable and animal organic matter 
scattered over its suifieu^, are more rapidly developed; and as 
water also acts as a solvent on these materials, the further in- 
fluence of moisture is easily understood. It has been matter for 
surprise that an incessant rain has a more healthy influence, 
although during it the moisture on and near the surface of the 
ground is very considerable ; but as to this, it has been rightly 
observed that the exhalations from a purer water cannot be 
supposed to be particularly hurtful, and that therefore the quan- 
tity of water which turns swamps into seas, and in other places 
washes away impurities, acts advantageously in proportion.'' 

The author adds : — 

** The months of August, September, and July, have on the 
whole been those of greatest mortality, and when the disease has 
commenced at rather an advanced period in the autumn, it has 
generally happened that the number of cases has been greater in 
the milder season than during a falling temperature." 

These remarks of the Norwegian Professor are so true 
and BO universally applicable that without further preface 
I would direct attention to Diagram III., in which I have 
drawn curves of the deaths from cholera in Dublin by 
weeks, and of the prominent meteorological conditions of the 
epidemic period in 1866. As this awful and mysterious 
disease is, unhappily, so rapidly fatal, we may safely com- 
pare the deaths m any week with the meteorological condi- 
tions of the week immediately preceding. I may state that 
on the whole, a comparatively low temperature prevailed 
throughout the epidemic period, and we may suppose that 
had this not been so, a far greater development of cholera 
might have occurred, terrible as the death-rate really was. 

The first great mortality (41 deaths) was registered in the 
week ending September 1st, a week after uie mean tem- 
perature had attfloned the height of 61^ and closely following 

• " Om Ghotent-Epidemien i Norge i Aant 1858** (" Oa the Cholera-Epidemic 
in Nerway in the year 1858 "). 
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OB a fortnight of deficient rainfalL A. gradual &I1 of tem- 
perature, a high humidity and a heavy rainfall then seemed 
to hold the epidemic in check. « But the acme of mortality 
was reached in the middle of October, after a rise of 2^ in 
mean temperature, and a very low rainfall. The increased 
mortality m the week ending October 13th is veiy remark- 
able when taken in connexion with the weather of the week 
before, which was continuously caVm, cloudy, foggy, damp, 
with a very high barometer, and a areat dejukency of ozone 
rthe latter showing a mean value oi only 10 per cent, at the 
Ordnance Survey Office, Phoenix Park). 

The decrease in the mortality was consequent on a freshen- 
ing and a change of wind from N.£. to S. W ., a diminution of 
barometrical pressure, a moderate and continued rainfall, a rise 
in ozone to 70 per cent., and a gradually falling temperature. 
In the week ending December 1st we notice a final efibrt of the 
epidemic after a week of low temperature. But the influence 
of temperature seems, in this instance, to have been more 
than coimterbalanced by deficient rainfall, a high barometer 
(pressure being a quarter of an inch higher than it had been 
for 3 or 4 weel^ before), and the return of calm, damp weather, 
with a deficiency of ozone on three days. The coincidence 
of a high barometer with a great development of cholera has 
often been remarked, but striking exceptions are also on 
record Keeping in view the fact that heavy rain and a 
strong breeze are most valuable deterffonts and disinfectajits, 
I would suggest that tho cal/m weatti^ consequent on low 
barometriddgradients, so common in anticyclonic, or high- 
pressure systems, has more influence than the mere height 
of the barometer itself In December the epidemic died out 
rapidly, and no death occurred later than the 29th of that 
month, on which day — it is most interesting to note — the 
intense frost of January, 1867, was ushered in by a fall of 
temperature amouiiting to 15^ in a few hours. 

That cholera tends to prevail in the warmer months of the 

J'ear is sufficiently borne out by the history of the disease. 
n the accompanying Table are given the deaths from the 
diseafle bv months in some of the great epidemics of late 
years, ana the figures speak for themselvea In one case, 
that of limerick, 1849, we meet with an early spring epi- 
demic, and in January of the same year a large mortality 
from cholera occurred in England. But these exceptions 
only prove the rule. If from the totals we omit the Paris 
outburst of April, 1883, in which city the epidemic kindled 
into flame for the second time in July of that year, we have an 
increasing series of deaths from February to September, and a 
decreasing series from the last named month to December. 
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Table II. — Showing the Deaths from Cholera, by Months, in 
several Epidemics, since 1832, in various Cities and Couktbies 
of Europe. 



MOMTBa. 


BngUad, 
1882. 


BagUad, 
1849. 


Peru. 
1839. 


Parle, 

1849. 


Dablia, 
1849. 


Lfaaeriflk, 
1849. 


Dublin, 
1866. 


February, . 
March, . 
April, 
May. 
Jane, 

J«iiy. 

Aagut, . 
September, 
October, . 
Norember, 
December, 


614 

708 

1,519 

1,401 

748 

1,868 

4,816 

8,875 

5,479 

4,080 

809 

140 


658 

871 

809 

107 

897 

9,046 

7,570 

15,879 

90,879 

4.654 

844 

168 


? 

? 

90 
19,788 
819 
868 
9,578 
969 
857 

69 
? 
? 


? 

? 

578 
1.999 
4,509 
8,669 

865 
1,889 
1,149 

115 

? 

? 


9 

6 

8 

39 

197 

477 

814 

976 

998 

49 

5 






6 

591 

143 

4 
1 


1 









1 



1 



9 

74 

970 

508 

973 

66 




Swadoi, 
'1884. 


Sweden, 
1850. 


Sweden, 
1866. 


Chiia- 

tiaaia, 

1838. 


Chrie- 

tiaaia, 

185a 


Chrie- 

tlaala, 

1853. 


Chria- 

tiaaia, 

1866. 


TOTALB. 


January, . 

Febmary,. 

March, 

April, 

May, 

Jane, 

Jaly, 

Anguai, . 

September, 

October, . 

MoTember, 

Deoembar, 


? 

? 

? 

? 

? 

? 

80 

5,904 

6,194 

490 

58 

81 


f 

P 

? 

? 

? 

? 

909 
918 
880 
849 

87 












4 

488 

948 

1,909 

508 

80 

1 




















969 

588 

17 











50 
87 















6 

164 

1,856 

60 

11 











8 
90 





1.974 

1.091 

8,084 

16,345 

6,358 

13,698 

16,659 

34,676 

36,868 

11,718 

9,940 
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'^Beal epidemics of choleray" 
writes Professor Faye,* 

" in the more rigorous season of winter have very seldom oocorredy 
while sporadic cases have very frequently shown themselves even in 
winter. At Breslau a winter epidemic prevailed in 1848-49, 
continuing from October till Mardi with the same fataliiy as had 
characterized summer epide^oics at the same place ; and at Peters- 
buig, as in several of the districts of Russia, cholera has prevailed 
in winter, although to a far less degree than in summer — so that 
the Kussian physicians have often declared that the disease is pre- 
valent in the winter quarter. At Bergen in Norway the epidemic 
of 1848-49 was also a winter epidemic. It is therefore not 
altogether without reason that cholera has been stated to observe 
no season, but if we take into consideration both the relative 
infrequency of its appearance in winter, and its impaired virulence 
under intense degrees of cold, this assertion as to the compatibility 
of the disease with a winter temperature experiences a veiy impor- 
tant limitation. Perhaps the explanation of the matter is not 
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Tory remote. At Bergen, for example, the winter is often rainy 
and the air in proportion mild, so that the freezing of the earth's 
snrface to any depth does not occur ; and the winter of 1848-49 
was really of this kind. It is well known also that cholera at 
Petersburg in winter time is almost exclusively confined to the 
unhealthy houses situated on the low and swampy banks of the 
Neya, belonging to an indigent labouring population ; and indeed 
it is not strange that low-lying and overcrowded cellars, beneath 
which the soil has scarcely stiffened, with a favourable and con- 
fined oven-temperature, should foster the contagion, and occasion a 
constant though tardy propagation of the disease. Whether con- 
ditions of this kind held at Breslau I am unable to say, but in any 
case it is certain that violent epidemics during severe winter-frost 
veiy rarely, if indeed ever, occur." 

Professor Faye goes on to say that, while the epidemic 
(of 1853) was at its worst at Christiania, the atmosphere was 
steadily warm and the air in addition clear and very stilL 
This continued for about three weeks, during which the 
daily numbers of cases, which were then at the highest, 
scarcely varied. At ihis point of time — ^the middle of Sep- 
tember — the air was set in motion by a strong and stormy 
north-west wind, and, remarkably enough, the number of 
cases fell next day to about one-half. Similarly, at Bergen, 
during the epidemic of 1848-49, a strong and cold north- 
easteny gale, superyening on a lengthenea period of milder 
temperature, caused a considerable fall in the number of 
cholera casea 

B. In discussing the influence of season upon the progress 
of the recent epidemic of emaUrpox, we cannot, as with 
cholera, compare the meteorological conditions of the week 
before with the deathrrate of any week. Small-pox has a 
definite period of incubation during which the disease lies 
dormant in the system, and it seldom kills before some days 
have elapsed from the earliest development of the symptoms. 
Making additional allowance for a few days delay in regis- 
tration, I purpose to compare the deaths in a given week 
with the weather of three weeks before, and in doing this I 
am only following the precedent of all writers on the 
su^eci. 

Small-pox is essentially a disease of winter and spring. In 
an accompanying Table I have entered the resfUts of an 
analysis of most carefully compiled returns as to the pre- 
valence of small-pox in Sweden during the eight years 
1862-69 inclusive. The returns are extracted fix)m ex- 
haustive annual reports by Dr. Wistrand as to the morbility 
of Sweden, and are the direct finit of an admirable system 
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of disease-registratioii which has been in operation for many 
years in Sweden, and abo in the other Scandinavian coun- 
tries. From these statistics it appears that the greatest 
prevalence of small-pox is observea in May, the cases in 
that month heinst IS'7 per cent, of the total cases occurring 
in the year; whue the least prevalence is observed in Sep- 
tember, when only 3*9 per cent, of all the cases in the year 
occur. From November the monthly number of cases is 
high, but from May a rapid decline in the prevalence of the 
disease takes place. 

Tabls IIL — Showing the prevalence of Small-pox in Sweden by 
Months in the years 1862-69 iuclusiva 



Tbak. 


Ju. 


Feb. 


lUr. 


AprU. 


M»7. 


Jme« Jttly. 


Aug. 


Sept. 


Oft 


Not. 


Doa 


Total. 


1899.. 


S8 


96 


49 


40 


66 


69 66 


67 


46 


49 


96 


69 


679 


1868,. 


96 


60 


64 


66 


99 


194 169 


91 


64 


86 


199 


109 


1.060 


1864,. 


169 


148 


167 


999 


967 


914 187 


190 


160 


168 


944 


917 


9.477 


1866,. 


999 


417 


904 


669 


806 


669 


441 


919 


187 


948 


999 


499 


6.990 


1866,. 


647 


484 


498 


696 


619 


690 


916 


184 


89 


101 


964 


169 


4,616 


1867,. 


960 


989 


996 


468 


661 


497 


401 


991 


997 


981 


891 


466 


4,S98 


1868,. 


996 


644 


619 


819 


770 


667 


471 


998 


911 


186 


978 


608 


6,»86 


1869,. 


695 


464 


649 


866 


1,006 


678 


609 


909 


199 


141 


969 


977 


6,079 


I^Ub 


9,686 


9,461 


9,990 


9,769 


4,179 


9,966 


9,649 


1,649 


1,179 


1,969 


1,9909,999 


90,869 



When due allowance has been made for difference of 
climate, these results agree very closely with the observa- 
tions which have been recoraed in this countiy on the 
relation of small-pox to season. A writer in the Medical 
Times and Gazette (March 11th, 1871) observes : — 

<< There is some reason for believing that the variations of the 
epidemic (of small-pox) from week to week are influenced to a cer- 
tain extent by atmospheric conditions and more especiallj by 
Yariation in temperature.'' 

He then quotes a series of remarkable coincidences between 
the fluctuations of mean temperature and those of the small- 
pox mortality in London during the winter of 1870-71. In 
the number of the same journal for May 13th, 1871» we 
read:— 

''The epidemic has now lasted a good six months. It may be 
regarded as assiiming a distinctly epidemic form in November, 
shortly after the mean temperature of the air had fiedlen decidedly 
below 50^ In the progress of the seasons we have now arrived at 
a time when this mean temperature is again reached. The mean 
temperature of the last three weeks, as recorded at Greemfich, 
has been 50", 50*7^ and 49 *7^ It is customaiy abeut the second 
week in May for some check in the consecutive weekly rises of 
temperature to take place, but after this in the oxdinaiy or average 
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progress of events the steady rise towards the summer temperatore 
may be expected to set in, and with it there is at leaat a hope that 
the epidemic will begin to fiule." 

A week later, the same writer, presumably, says :— 

" The sadden fidl of deaths in London from small-poz which 
oocorred last week, namely, from 288 to 232, occurring about 
three weeks after the mean temperature of 50® was reached, 
i^ppears to be confirmatory of the favourable hopes we expressed 
last week, that the epidemic had, for this season, arrived at its 
dimax." 

And so it had, for although the decline was occasionally 
interrupted, the virulence of the epidemic was broken in 
May, in accurate fulfilment of the anticipations which had 
been grounded on a consideration of the influence of tem- 
perature on its progress. 

In Diagram IV. I have projected curves of the weekly 
deaths firom small-pox during the recent epidemic in Dublin, 
and of the coincident meteorological conditiona It is much 
to be regretted that delays in registration have at tunes 
seriously marred the contour of the death-curve, which, I 
may mention, commences in the week ending October 7th, 

1871, when an uninterrupted weekly mortality from small- 
pox began, and concludes in the week ending December SSth, 

1872, when the first break occurred in the weekly death- 
return of the disease. Comparing the curves we find that 
a rise of mean temperature to 531^ in the third week of 
October is followed by a decline in the mortality about 
three weeks latter. After the mean temperature had 
again fallen below 60^, the death-curve shows a tendency to 
rise, and a great development of the disease begins at the end 
of December, the mean temperature of the week ending the 
9th of that month having fallen below 35". The peak 
observable in the second week of January includes 36 deaths, 
which had only then been re^tered, although they had 
occurred in the South Dublin Union Workhouse since De- 
cember I7th. Towards the end of February, a slight decrease 
in the deaths appears to be connected with the mild tempera- 
ture of that month. 

The peaks and depressions which follow are largely ac- 
oountea for by irregular registration, but the greatest severity 
of the epidemic was experienced in the first half of April, a 
short time after a period of cold which was very intense for 
the time of year, snow and hail having fallen in larae quan- 
tities (with keen north-easterly winds) on every day from 
the 21st to the 27th of March. The mean temperature of 
VOL. VII. — ^NO. I. » a 
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this period was scarcely 37', or nearly 8* below the average. 
The nnmber of deaths now began to decline, the mean tem- 
perature in two .weeks (April ISth and May 4th) rising above 
60*. The depression in the death-curve in the week ending 
Jime 1st, and the great rise in the following week depend 
on irregular registration. With the rise of mean temperature 
to between 55* and 60® in the middle of June, the weekly 
number of deaths falls permanently below thirty early in July. 

It is interesting to note that abundant rainfalls seemed to 
be followed by remissions in the severity of the epidemic. 
A raferenoe to the Diagram will show this veiy clearly ; and 
the converse also, for the acme of the epidemic closely 
followed a period of comparatively dry weather and lower 
humidity. 

But in connexion with the late epidemic, as regards 
Dublin, one of the most remarkable evidences of the de- 
pendence of the disease on climatic influences is found in the 
fact that in March, 1871, a well-marked tendency to an 
epidemic was noticeable. Local outbreaks of the disease 
took place in various parts of our city, and fifttal cases 
occurred at C!ork-street Fever Hospital. By the increas- 
ing temperature, however, the disease appeared to be held 
in check, notwithstanding the importation from Enerland 
of many cases, until with the advancing autumn it mazed 
into an epidemia 



III. Ikfluence of Season on (A) Measles, (B.) Whoopiko- 
COUGH, (C.) SoABLATiNA, and (D.) Fever. 

I now pass to the third and last division of my subject^ 
the influence of season upon our four principal endemic 
and epidemic diseases — endemic, alas! for their home is 
ever in the midst of us, and the graphic term ''Fever- 
nest" is a significant and no less truthful recognition of the 
mournful £b^. As briefly as possible I shall pass the four 
diseases in review in the following order: — (1) measles, 
(2) ^jtAooprng-cough, (3) ecarlatimay and (^) fever, 

A. FoUowii^ tiie death-curve from mecwMV which I have 
projected in Diagram Y., we notice (1) the periodical 
epidemic character assumed every second year or so by the 
disease, and (2) the remarkable tendency to prevail in the 
second and third quarters of the year which is shown by it. 
At present we have to do only with this last peculiarity. In 
epidemic years, on three occasions, the greatest mortality 
fell in the third quarter, and on one in the second quarter. 
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The non-epidemic years display an opposite tendenqri the 
acme fiilHng in the^r^ quarter on four occasions. But in 
three of these instances, tins acme was really only the dying- 
out of an epidemic (1866, 1868, and 1870). Practically then 
we may disregaixl these years, and we may look upon 
measles as essentially a disease of the spring and summer 
quarters. 

Seeking for further lights I was led to analyse the weekly 
returns of deaths from measles during the 9 years, 1864-72 
inclusive, in Dublin. As a result of the investigation I found 
that on an average the highest mortality fell in the twenty- 
eighth week of the year, and was 4*2 deaths — ^that from this 
period the average weekly number of deaths declined with 
slight oscillations to 0*6 in tjie fifty-first week, remaining 
very \ow untU the twelfth week, when it again permanently 
reached two. Now the avera^ mean temperature of the 
twenty-fifth week of the year for the 9 years under considei^ 
ation waa 68*6^ We may, therefore, conclude tibat a 
temperature higher than this is not favourable to the spread 
of an epidemic of measles. Similarly, the average mean 
temperature of the ninth week was 43*1*, while that of the 
forty-eighth week was 42*1^. As a low mortality from 
measles followed close upon the latter temperature, and 
lasted until the former temperature was reached in the early 
spring, the inference to be (uawn is that a temperature bedow 
42° is as unfisivourable to the spread of the disease as a 
temperature above 69*. These results are in strict accordance 
with those arrived at by Dr. Ballard,* who says that Hie 
only condition concerned in the arrest of the spread of 
measles in summer is the rise of the temperature of the air 
above a mean of 60*, while towards winter a fiedl below 42° 
also distinctly tends to check the disease. 

Proceeding from these results we see that the cold spring 
and summer of 1867 were especially favourable to the spreaa 
of the epidemic of that year, and that while, on the whole, 
the summers of aU the epidemic years were comparatively 
cool, those of three non-epidemic years were hot and dry 
(1864, 1868, and 1870). 

B. The consideration of whoopmg-cotigk need not delay 
us long. As was to be anticipated from the frequency of 
chest complications attending it, the disease invariably pre- 
vails most in winter, the greatest mortality generally &mng 
in the first quarter of the year. Tmree epidemics of 

• BlflTtnth Baport of tli« MedicAl Officer of the Yxiry ConnoU, 186a 
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whooping-cough occurred within the nine years 1864-72, 
and aUof these reached their acme in January and February. 
It is curious to observe that the epidemics occurred in com- 
paratiydy mild seasons, namely, those of 1866, 1868, and 
1871. T?ne epidemic of 1866 also was slow in dying out, 
as if the cold of the second quarter of that year had kept up 
the mortality. It would seem, indeed, that intense cold 
tended to check the disease, while moderate cold &youred 
its prevalence. And this view is borne out by an analysis 
of file weekly death-rate. The average weekly deaths 
numbered 5*9 in tiie second week — ^aUowinff then three 
weeks for (1) the period of incubation, (2) the length of the 
ilhiess, and (3) the delay in registration, we find the aver- 
age mean temperature of the fifty-first week in the nine 
years to have been 42® — a temperature which very remark- 
ably corresponds with that of the three epidemic quarters 
42*2*, and which is at least 3" above the average mean tem- 
perature of the coldest week in the year. 

The lowest death-rate fix>m whooping cough is met with in 
the twenty-eighth and twenty-ninth weeks, or about the 
middle and end of July, and accordingly, by a reference to 
Diagram Y., we find the mortality to be, as a rule, lowest in 
the third quarter. The average mean temperature of the 
twenty-fifth week in the nine years was 58*6^ that of the 
twentv-fourth week having been 66'8^ 

A nse then above this mst temperature seems to feivour 
the spread of the disease, although fi^m Dr. Ballard's 
observations we learn that extremely high temperatures ore 
inimical to the epidemic character of whooping-cough. 

Besides the pronounced minimum of mortality from whoop- 
ing-cough which I have described, another minimum falls in 
the twenty-first week, after which a recrudescence of the 
disease is observed for some weeks. With this temporary 
rise a low humidity, and a temperature of about 50* seem 
to be associated. Dr. Ballard especially mentions this June 
development of the disease as being most marked in Islington, 
and the Report of the Scottish Registrar-General for 1868 con- 
tains the following passages from the pen of Dr. Stark : — 

<< The first advent of really worm weather, during the past jrear, 
greatly moveased the deaths from measles and whooping-cough ; 
but the oontinuance of the warm weather rapidly diminished the 
mortaUtj.'' " When the cold easterly wiada began to blow in 
March, the deaths from whooping-cough in the eight towns, which 
numbered 87 during Febroaiy, incr^used in March to 155, but 
under the influence of the spring weather fell to 145 during April, 
and to 131 deaths during May. During the high temperature of 
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JunOy however, the deaths from whooping-ootigh roie to 165| the 
highest they had been during any month of the jeor ; but instead 
of increasing during the mudi warmer months of July and August 
they rapidly fell, numbering 135 deaths in July, 121 in August, 
and 92 in September — ^the lowest number of deaths from whooping- 
eough during any month of the year." 

C. — " Scarlatina" observes the Registrar-General of Eng- 
land/ '* discovers a uniform well-marked tendency to increase 
in the last six months, and attain its TnaximiiTn in the Decem- 
ber quarter, the earlier half of the following year witnessing 
a decrease.** He illustrates this remark by a table, whi^ 
is appended, showing the deaths in London from Scarlatina 
by quarters during four yeaxs. 

Table IY.— Deaths in Londok from Scablatika. 





Mudi 


Juw 
Qnaitflr. 


86pt0l&bOT 

Qoartef. 


SMouubn 
Qmtrtar. 


TOIAL. 


1861, . 
1869, . 
1868.. 
1864,. 
1866,. 


490 
774 
880 
749 
666 


896 

677 

1,066 

698 


467 

841 

1,619 

806 


1,146 
1,166 
1,691 
1,096 


9,868 
8,467 
6,076 
8,949 



From Dr. Wistrand's Beports on the Morbility in Sweden, 
I have compiled a table, which shows that scarlatiiia is as 
a rule most prevalent throughout that country in November^ 
and least so in August, resiuts which agree tolerably closely 
with observations in England, except as regards the Sep« 
tember quarter. 

Table Y. — Showing the prevalence of Scablatika in Sweden by 
MoHTHS in the years 1862-69 inclusive. 





Jml 


F«b. 


Iter. 


April 


iUj. 


JmM. 


July. 


Aug. 


8«pt. 


Cot. 


Not. 


Dm. 


T9TAL. 


1669,. 


871 


946 


194 


177 


88 


98 


99 


167 


184 


96 


108 


116 


1,876 


1868,. 


168 


196 


960 


187 


69 


119 


141 


948 


908 


808 


866 


969 


9,411 


1864,. 


808 


869 


807 


819 


908 


947 


199 


990 


917 


909 


876 


668 


8,611 


1866,. 


467 


466 


606 


669 


609 


667 


668 


487 


699 


1,990 


1,914 


1,089 


6,418 


1866,. 


1,199 


980 


768 


809 


948 


818 


781 


706 


669 


868 


970 


969 


10,894 


1867,. 


769 


498 


660 


666 


481 


874 


960 


999 


909 


981 


818 


988 


4,786 


1868,. 


978 


916 


988 


966 


918 


906 


968 


188 


960 


886 


664 


644 


8,704 


1869,. 


741 


690 


661 


661 


788 


796 


688 


644 


819 


989 


840 


740 


8,610 


Totolfl 


4499 


8,494 


8,808 


8,861 


8,894 


8,989 


9,999 


9,867 


8,180 


4,889 


4,741 


4,616148,666 



If we study the scarlatina death-curve in Disjgram Y., we 
shall be struck (1) by the remarkable epidemic period of 
1867-70, and (2) by the great tendency displayed by the 

* Twwty-dghthAiuraal Bopori of Bixth^ Doaths, and IfaniagM, p, 88. 
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difleaae to prevail in the fourth quarter of the year. Even 
in non-epidemic years this tendency is generally noticed. 

From an analysis of the weekly death-rate from scarlatina 
in Dublin during nine years, I have found that the disease 
was on the average most fatal ,in the fortynsiixth week (8*2 
deaths\ and least fatal in the twenty-fourth week (I'9 
deaths). The average mean temperature of the forty-third 
week was 47'9*, that of the twenty-first week was 621*. It 
would seem then that scarlatina shows a tendency to increase 
when the mean temperature rises much above 50*, while a 
fall of mean temperature below this point in autumn checks 
the further rise of the mortality. 

Dr. Ballard draws inferences which confirm my results. 
He says :* — 

*' 1. That a mean atmospheric temperature of about 60*, or hetween 
66* <md 60*", is that moat favowcMe to the outbreak of scarlatina. 
2. That for its free development it is necessary that the humidity 
of the atmosphere shall not much exceed 86, or be much less than 
74. 3. That a higher temperature than 60® does not appear to be 
in itself unfavourable to the spread of scarlatina. 4. That a fall 
of mean temperature below 53* tends to arrest an epidemic qfthe 
diseased* 

The remark made by this author as to the influence of 
humidiW mav explain the great dip in the mortaUty during 
the hot but wry simuner of 1868. 

But if a fall of temperature below 53* tends to arrest the 
disease, why is it that the mortality undoubtedly continues 
high during the colder winter months ? In Dublin it con- 
tinues very high until the ninth week, and high until the 
nineteenth wecK. Here we are brought for the first time face 
to face with one of the most important factors in all sanitary 
problems,namely, overcrowding — or to give it aOreek dress — 
" ochlesis." We all know that scarlatiaa is not only one of the 
most contagious diseases in existence, but also that the mate- 
ries morhi (whatever it may be), appears to be very easily dif- 
fused and remains in an active state for a lengthened period. 
Hence the difficulty of disinfecting the bed-chambers of 
scarlatina patients. 

In these facts is contained the solution of our problem. 
As winter approaches, the instinct is to diminish the sources 
of ventilation, but among our poorer fellow citizens, badly 
clothed, and with inadequate supplies of fuel, unrestrained 
fireedom is given to this instinct, but with most deplorable 
consequences. Every chink and crevice through which the 
outer air might gain access to the overcrowded tenements is 

* Loc dt, p. 65. 
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eagerly sought out and effectually closed And it is under 
these circumstances that scarlatina^ favoured by the high and 
unwholesome temperature of the rooms, runs like wildfire 
amon^ many families in the poorer parts of the city. But 
the mischief does not end here, for tne contagious powers of 
the disease are called into full play, and so the richer and 
more affluent quarters of the city suffer in their turn from 
this dire pestilence. 

We must not foi^t also that in winter the throat com- 
plications of scarlatina are likely to be more severe and more 
&tal than in summer and autumn. 

D. Fever msLj well be described as both an epidemic and 
an endemic disease. In 1865 and 18C6 it prevailed as an 
epidemic ; it is however never absent from our city, and 
so its title to be considered an endemic disease also is es- 
tablished. Following the fever death-curve in Diagram V. 
we notice the remai^ble tendency to prevail in the first 
quarter discovered by the disease. To this rule there are 
but two exceptions, one in 1864, the other in 1869. With 
regard to the former year, the increase in the second quarter 
may £Etirly be set down to (1) improved registration and ^2) 
a commencing epidemic tendency. Witn regard to tne 
latter year, we may remember the open mild character of the 
weather in the first two months, and the cold spring which 
followed. In fact, fever appears to depend especially on the 
weather. But in our consideration of fever it would be 
most desirable to isolate two forms of the disease — typhus 
and typhoid, or enteric, fever. With the former I have 
grouped the so-called simple continued fever, for I believe* it 
to be more closely allied to typhus than to typhoid, and we 
must also remember that cases of simple fever are sometimes 
cases merely of typhus without any eruption — ^non-macu- 
lated typhus as it is termed. 

Unfortunately, prior to the year 1869 no distinction 
between these two forms of fever was made in the Begistrar- 
General's returns, but I have analysed the returns for the 
past four years in which such a distinction was made, and 
the results may be looked upon as at all events approximate 
to the truth. 

In the first place, during the nine years, fever in general 
proved most fatal in the third and fourth weeks of the year 
(with lO'l and 9*7 deaths on the average respectively), and 
least fatal in the 28th and 29th weeks Twitti 4*4 and 4*3 
deaths on the average respectively), that is, the disease was 
most severe about tiie period of greatest cold, and least so 
early in July. • 
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In Table YL, in wluch the year has been divided into 
thirteen periods of fonr weeks each, ooxresponding results 
are brought out. 

Table YI. — Showing the Mean Nuxber of Deaths from Feyeb, 
and the Mean Temperature, in 13 periods of 4 weeks, during 
the years 1869-72. 



No. of 
P«xtod. 


Mmb 

NnmlMr 
ttf De«tibi 

FeT«r. 


Meu 

NnmlMr 
ofDMUit 

ftom 
Typhvi. 


Maaa 

Nmmber 
of Dflathi 

from 
Typhoid. 


Mott 

Tempoim- 

tw«. 


Poront 
of 

Trphu. 


Poroent 

of 
Typhoid. 


MMa 
Fern 

1864-78. 


L. . 

IL, . 

IIL. . 

IV., . 

v., . 

VI., . 

VIL, . 

VIU., . 

IX., . 

X., . 

XL. . 

xn.. 

XIU., 


84*4 

980 
97*6 
97*6 
89*6 
98*8 
998 
90*6 
91*7 
91*0 
97*6 
80*6 
98*9 


19*9 
18*4 
18*4 
17*0 
17*6 
16*8 
11*6 
19*6 
11*0 
19*6 
14*9 
17*8 
11*9 


16*9 
11*8 
11*9 
10*6 
16*0 
11*0 
10*8 

80 
10*7 

8*6 
18*8 
18*9 
19*7 


o 
40*6 
48*9 
48*8 
470 
49*4 
64*3 
698 
81*0 
68-9 
68-9 
481 
490 
89*8 


66*8 
68*8 
69*4 

81*8 
88*0 
68*9 
61*6 
81*0 
60*7 
80*0 
61*8 
66-7 
48*8 


44*9 
41-4 

40-8 
88-9 
48*9 
41*8 
48-6 
89-0 
49*8 
40-0 
48-4 
48*8 
68-9 


84-4 
89*8 
80? 
97*9 

81-8 
99-8 
90-9 
W-7 
91*4 
91*8 
96-7 
81-6 
981 


Ayence, . 


98-4 


14*8 


11*7 


49-8 


66-8 


44*9 


97*6 



With respect to this and the following table it is necessary 
to explain that the fall in death-rate noticed in the thirteenw 

Seriod, or last four weeks of the year, is apparently due to 
elay in registration at Christmas time. 

Table YII. — Showing the Mean Number of Deaths in Dxtblin 
fix)m (1) Measles, (2) Whoopino-Couoh, (3) Scarlatina, and 
(4) Fever ; and the Mean Temperature, in 13 periods of 4 
weeks, during the years 1864-72. 



No. of 
Pfriod. 


Mom 
DoAthifkom 

MflMlML 


Mean 

Dosthflfrom 

Whooping- 

Covgh. 


Mmui 

Deafbs ftom 


Mou 

Deatfaifrom 
Foror. 


MflOB 

Tcmpentwo. 


L. . . 
IL, . 
IIL, . 
IV., . 

v., . . 

VL, . 

vn., . . 
vnL, . . 

IX, . 

x,. . 

XL. . • . 

XTL, . . 
XUL,. . 


4*8 

6*1 

8*8 

19*1 

110 

19*6 

14*4 

19*1 

9*7 

8*7 

9*7 

6*0 

4*9 


17-6 

16*4 

11*0 

10*4 

8*8 

7*0 

6*4 

4*4 

7*8 

8*7 

8*9 

11*4 

11-9 


99*8 

91*4 
160 
18*4 
14*6 
19*6 
11-1 
18*6 
18*7 
18*6 
98*7 
98*4 
99*8 


84-4 
89*8 

80*7 
97*9 

81*8 
99*8 
90-9 
90*7 
91*4 
91-8 
96*7 
81*8 
98*1 


o 
89*1 
41*7 
41-4 
48*9 
80*8 
64*9 
69-6 
80*0 
68-8 
64*9 
48*7 
48*6 
48*4 


▲Ttrag«b • 


8*9 


9*8 


18*1 


97*8 


49*4 
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In Table YII. I have grouped the mean number of deaths 
fix)m fever, as well as those of the other endemic diseases I 
have been considering, into thirteen periodsof fourweekseach. 
From this table it will be seen that fever becomes verj£B.tal 
in autumn when the mean temperature falls below 54^, the 
mortality continues to rise with the fallhig temperature 
until January and February are past. Early in March the 
mortality declines, but rises again at the beeinning of May, 
ooincidently, it would seem, with a lower av/mimty. The 
decline is then very rapid, and the minimum is reached in 
the seventh and eighth periods, that is in July, and the first 
half of August. It is worthy of note that the sudden fall in 
the number of deaths in the seventh period follows the rise of 
mean temperature above 54'* at an interval of some three or 
four weeks. Temperatures higher than 54® would, therefore, 
seem to have a controlling influence on the prevalence of 
fever, while temperatures below 64® seem to fiebvour its 
development 

Table YL shows the apparent influence of season on the 
two forms of fever — ^typnus and tvphoid. The death-rate 
from typhus reaches a minimum in tne ninth period, while the 
minimal death-rate firom typhoid has already occurred in 
the eighth period, this form of fever exhibiting — as the sum- 
mer rolls by — a decided tendency to increase at an earlier 
period than typhus. In this same table the calculated per- 
centages of the two forms are also entered, and a striking 
increase in the per-centage amount of typhoid is noticed 
towards the close of the year. The highest per-centa^s of 
typhus are met with, on the contrary, in the seasons of wmter, 
spring and early summer. 

The reason for all this is not far to seek. Typhus is 
often intimately related to overcrowding, and bronchial or 
thoracic affections are amongst its most frequent complicar 
tions. Hence we should expect to meet with it especiallv 
in the colder seasons. Typhoid fever, on the other hand, 
is connected with a speciflc contamination of air or 
water by sewage matter, and its secondary phenomena are 
developed generally in connexion with the digestive system. 
Hence, a great prevalence of this form of the disease was to be 
looked for in tne wanner seasons, and more particularly at 
a time when the first autunm rains had washed into dnnk- 
ing wells and other sources of water supply the decomposing 
matters which had been innocuous so long as the skies were 
dear and the sun still high in the heavens. But this perhaps 
is only theoretical, and on the domain of theoxy I may not 
trench. 
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For ihis inadequate and imperfect sketch of a great subject 
I ask your indulgence. Within the restricted limits of a 
lecture, it would be impossible to do fiill justice to the 
theme on which I have aadressed you ; indeed each separate 
topic would claim a special lecture for itself. If, however, 
some interest has been excited in a novel and all-important 
inquiry my efforts will not have been made in vain. And 
yet, all that we have considered to*day forms but one chap- 
ter in the study of the relations between meteorology and 
health. The influence of light on health, first shadowed 
forth by our great countiyman. Dr. Graves,* has been ably 
handled by Dr. Forbes Winslow.t In the essay on " The 
Influence of Light," by Dr. Graves, we meet with this touch- 
ing and eloquent passage : — 

" I need not observe that the flowers and leaves of all plants 
court the light ; indeed this tendency is manifested sometimes in 
a very curious manner. This is exemplified in the various flowers 
which adorn the dark and comfortless abodes of the tradesmen in 
the Liberties of Dublin. These poor creatures (for however poor 
the being is, or however confined by the nature of his employment^ 
he never forgets the green freshness and living loveliness of nature) 
delight in flowers and birds, and in their windows will frequently 
be seen a geranium, almost as sickly as its owner, turning its lank 
and stunted leaves with unvarying constancy towards the light." 

„^\t ${lanic felbft fcl^rt freubia f!c^ jum ^icl^te." 

Among other cognate inquiries I would particularize on^ 
the worlw of Dr. Angus Smith on " Air and Kain," of Dr. Cor- 
nelius Fox on '' Ozone and Antozone," and of Professor Buhl, 
of Munich, on the " Relation between Typhoid Fever and 
the Height of the Underground or Subsoil Water." 

When, indeed, we reflect on the vast extent of the subject 
of Meteorology and Health, we are ready to exclaim with 
the great Physician of Antiquity — 

** life is short, and Art long ; Occasion fleeting ; 
Experiment dangerous, and Judgment difficult." X 

But in conclusion, one word as to the practical bearing 
of our investigations. It would seem that some of the 
diseases we have been considering tend to prevail in the 
warm seasons of the year, others in the cooler seasons. 
There is, further, only too good reason for believing that 
the mortality of many diseases included even in theformer 



• "Studies in Physiology and Medicine,'* p. 26. 
t ** Light : its Influence on Health." 1872. 
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class is increased by overcrowding and its attendant evils 
in winter, while the influence for evil of this flagrant 
breach of sanitary law on winter maladies is almost beyond 
belief. Overcrowding, alas ! is but another name for poverty. 
And poverty means — ^want of fuel, deficient food, deficient 
clothing. What an argument have we here for the pro- 
moters of coal funds, soup kitchens, and clothing clubs ? If 
it be true that cold gives rise to bronchitis, inflammation of 
the lungs, pleurisy, and a host of other " ills that human 
flesh is heir to," is it not incumbent upon us, sanitary re- 
formers, and pioneers of Preventive Medicine, to obviate so 
far as lies in our power the evil effects of cold ? In the 
case of scarlatina, again, and other infectious diseases, let 
refuges be provided to which we may remove from the 
sick-room the still healthy members of a family stricken 
by the disease. As regards the maladies of summer, too, 
we may do much. The providing of wholesome food, the 
interdicting of unripe fruit and putrid vegetables, the free 
use of suitable disinfectants in sewers and latrines, and 
above all, a pure water supply, such as we already possess, 
will have the happiest results. 

But of aU the diseases, typhus fever is, perhaps, the most 
preventable, depending as it does so largely on overcrowding 
and bad ventilation. How are we to deal with it from a 
preventive point of view ? Let us hear the Begistrar- 
t3eneral of England* on this point — 

^^ Eire is a necessitj of life in this climate, and a warm hearth 
mitigates the Beverity of winter. Fire is as much required by the 
poor as by the rich, and a tax on coals like a tax on salt presses 
with imdue severity on people of small means.'* 

And so it is. Our poorer fellow-citizens have to do battle 
with snow and ice, nail and tempest. Their weapons of 
defence in this otherwise unequal warfare must be raiment, 
food, and warmth. Lo ! there on the journey of life lies 
the woimded, the helpless wayfarer, cold, and naked, and 
hungry — ^be you the good Samaritans. 

* Twenty-MTenth Annaal Report, for 1864. 



IV. — On the Oeographical Distribution of Disease, The 
Substance of a liecture by James Little, M.D., Professor 
of the Practice of Medicine in the Royal College of Sur- 
geons. 

In dealing with the subject of the Geographical Distribution 
of Disease it is desirable to keep in view the two great classes 
of disease. In the admirable lectures of Dr. Steves and Dr. 
Moore you have already heard a good deal about one of these 
classes, nsjnelj, Zymotic Diseases. The derivation of this term 
almost suffices to explain the sense in which we apply it. It 
comes firom a Greek word which signifies "leaven," and 
under the term are grouped a number of diseases in which 
the disease-process is supposed to bear an analogy to that 
which is set a-going when leaven is added to dough. One 
of the most prominent members of the zymotic group is 
small-pox. When a certain quantity of the ooTdagivm, of 
small-pox is introduced into the system nothing is observed 
for some time, but after the lapse of a certain number of 
days, varying firom nine to twelve, according to the mode in 
which the poison is introduced into the system, changes 
begin in the individual — ^he becomes ill, various symptoms 
are developed, and there is a multiplication of the poison in 
his body. One of the essential characters of these zymotic 
diseases is that the poisons which produce them are all 
received from without — the individual gets the poison firom 
some source external to his body. 

The other dass of disease is the Diathetic. This term is 
derived firom a Greek word which signifies " disposition." 
There exists in the bodies of some people a disposition or 
predisposition to a certain disease, or more correctiy to a 
certain kind of vital action which results in disease, and an 
essential feature of this class is that the cause of the disease 
is generated wiihva the system of the sufferer, and is not 
received from without, as is the case in diseases of the zymotic 
dass. Gout and scrofula are examples of diathetic diseases. 
Men do not exhibit the phenomena of gout or scrofrda because 
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some poison has gained access to their bodies from withouti 
but because there is something wrong in the chemico- vital 
changes going on in their own bodies, because in them there 
is a disposition or predisposition to form an unhealthy kind 
of blooa and tissue. Diathesis is sometimes hereditary and 
sometimes acquired, but whether hereditary or acquired it 
may be intensified or lessened by the habits of the individual 
ana the circumstances in which he is placed. 

Some diseases belonging to both these groups prevail in 
every part of the world, or nearly in every part of the world, 
but the majority are confined to certain areas. 

I. Some are confined to a very limited area, beyond which 
they are never, or very seldom found ; for instance, along a 
certain part of the coast of Hindostan and the opposite coast 
of Ceylon, between IS"* and 20^ north latitude, and extending 
not more than sixty miles inland, there prevails a constitu- 
tional disease known as Beriberi. In persons affected by it 
the blood becomes watery, and ultimately dropsy occurs ; it 
prevails principally in gaols and overcrowded barracks. In 
this district many conmtions imfavourable to health exist ; 
we do not know the precise ones which determine the 
occurrence of Beriberi, but we do know that by attention to 
ventilation, the use of pure water, the avoidance of damp 
and cold, and the administration of small quantities of iron, 
persons living within the affected area may be protected from 
the malady. 

II. Other diseases,again, though usually confined to alimited 
area^ extend beyond it under exceptional meteorological con- 
ditions. For instance, in the equatorial region of America, ex- 
tending from 48® nortti latitude to 35** south latitude. Yellow 
Feverprevails. In some part of this region itis always present, 
but it requires a temperature of 72** Fahr. for its propagation, 
and hence,although iliere is constant communication between 
the countries in which the disease prevails and England, and 
ships have several times arrived in British ports with the 
disease, it has never spread in these islands ; it has spread, 
however, when introduced into ports in southern Europe, 
where the temperature and other circumstances were favour- 
able to the reproduction and diffusion of the poison on which 

it depends. 

III. In Cholera, again, we have an instance of a disease 
which has for some time prevailed in nearly every part of the 
world, and under very varied climatic conditions, out which 
nevertheless has a limited area of persistent eosietence firom 
which its epidemic journeys commence, and where, after it 
has died out in other lands, it continues to prevail 
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lY. In Influenza we have an example of a disease which 
has no persistent area, but which, arising sometimes in one 
part of the world and sometimes in anotner, spreads thence 
with CTeat rapidity. 

y. Finally we have diseases such as Qoitre and Leprosy, 
which are met with in nearly every country in the Old and 
New World, but only in limited districts of these countries, 
where certain unhealthy influences generate and perpetuate 
them. Goitre is found in India, in the New World, in parts 
of Enj?land, and in Switzerland, but always where the water 
used for drinking contains lime in considerable quantity. 
Leprosy is a terrible disease, which once existed here. It pre- 
vailed in various parts of Great Britain and Ireland, and up 
to the end of the last century in the Shetland Islands ; at 
present it prevails in India, in North America, in Equatorial 
Africa, and elsewhere, but whether in the warm or ccid 
regions, in the Old World or the New, it always presents the 
same characteristics. It is an hereditary constitutional 
disease, prevailing among people who are badly fed, and live 
in filth and misery. 

If, setting afiide the two last classes, we proceed to inquire 
into the circumstances which cause the limitation of certain 
diseases to certain areas, we will find that temperature is the 
most powerful — so powerful is it found to be that some 
years aeo Mr. Keith Johnston, the eminent geographer, con- 
structed a map in which he divided the world into three 
great disease reabns, according to isothermal lines ; that is, 
according to lines passing through places of mean annual 
temperature. K we look at Mr. Johnston's map we will find 
that the isothermal lines do not run parallel with the 
equator ; nearness or distance from the equator is indeed the 
circumstance which has most effect in determining the tem- 
perature, but other circumstances often interfere to disturb 
the influence of this condition, and hence the lines of mean 
annual temperature at some points approach and at some 
recede from the equator. 

The ToBRiD Disease Realm has its centre at the equator, 
where the annual mean temperature is 82'' Fahr., and 
extends north and south to the isothermal line of 77* Fahr. ; 
in it therefore we find the Southern States of North America, 
Mexico, and the northern part of South America, the 
great region of Central Africa, Arabia, India, and China. 
This realm includes the most unhealthy portions of our 
globe. Most of its diseases are of the zjonotic class, and in 
their symptoms resemble the affections which prevail among 
ourselves during the heat of summer and autumn. Over the 
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entire of this disease-realm intermittent fevers prevail. In 
th3 portion of it which lies in the New World yellow fever 
is the most wide-spread and fatal malady, while in that 
which lies in the Old World cholera is the most important. 

Intermittent and remittent fevers are also frequently 
spoken of as malarious fevers, because they are supposed to 
depend on an emanation from the soil, to which the term 
malaria has been applied. The fevers which prevail in this 
countiy are called continued fevers, because in them from 
the commencement of the illness until its termination there 
is persistent fever, that is, persistent elevation of the tem^ 
perature of the body above the limits of health ; in inter- 
mittent fevers, on the contrary, after the patient has suffered 
for some hours, the fever subsides and does not return until 
the following day or until the second day. Some intermit- 
tent fevers are comparatively mild while some are rapidly 
fatal, but whether the fever has been a mild or a severe one 
the person who has suffered from it — instead of being pro- 
tected from a second attack, as is the case after recovery 
from our continued fevers — ^has a permanent impression made 
on his constitution, so that for years after he now and then 
shows symptoms of the febrile paroxysm. Though it is 
within the tropics that these fevers are most prevalent, they 
are seen in a severe form in Southern Europe, and in a less 
severe form in Britain, and wherever they prevail a certain 
condition of soil exists, namely, an alluvial soil, which, nevci- 
thoroughly dry and never completely flooded, is daily exposed 
to a hot sun ; heavy rains on the one hand and long con- 
timieddroughtontheother prevent thedevelopmentofmalaria, 
and it is most intense during the autumn when the damp 
ground is covered by decaying vegetable matter. In the 
deltas of great rivers, where an immense body of water finds 
its way to the ocean through innumerable small streams, as 
is the case with the Ganges and the Nile, malaria is intense ; 
it also prevails where extensive systems of irrigation are 
carried out, and where there are undrained swamps. Some 
of those who are now present have no doubt visited the 
beautiful Basilica of St. Paul, a few miles from Rome, and 
have heard how the monks who have charge of it are 
obliged each summer to leave it on account of the fatal fever 
which is generated in the undrained Campagna, yet this 
region was at one time quite healthy, when the aqueducts 
and watercourses, which are now in ruins^ carried off* the 
water and kept the soil dry. 

I have almuly mentioned a few of the characteristics of 
yellow fever, the most conspicuous disease found in the 
VOL. vn.— NO. I, F 
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torrid realm in the New World, but as cholera, the prominent 
disease in the torrid realm in the Old World, possesses a far 
greater interest for us, I shall devote to it a little more 
attention. 

Cholera,* as all here are aware, has from time to time pre- 
vailed over nearly all the world, but in most countries idler 
raging for some time it dies out, and is no more heard of for 
^ears ; but there is one part of the earth's surGa^oe where this 
IS not the case. Somewhat similarly typhus fever has under 
certain conditions, which I am sure you will hear fully 
described by my friend Dr. Grimshaw, prevailed extensively 
in many parts of Great Britain and of the Continent, but in 
most of these situations it dies out as soon as the crowded 
camps or other aggregations of human beings among whom 
it has prevailed have been broken up, but in this country, 
and more especially perhaps in this city, typhus fever in 
isolated cases is constantly present, and under certain favour- 
ing circumstances becomes epidemic. Cholera has in Lower 
Bengal, and especially in the great towns of Dacca and 
Calcutta, a home ; when its ravages have ceased elsewhere, it 
still prevails in this region, sometimes appearing in isolated 
cases, and sometimes putting on the character of an epidemic. 
Here it seems to find the conditions necessary for its per- 
manent existence or constant reproduction, or perhaps I 
should rather say in Lower Bengal there are circumstimces 
which prevent the disease dying out as it does elsewhere. 
In the great Delta of the Ganges we find everything which 
is necessary for the development of malaria in its greatest 
intensity, an alluvial plain so fiat, that for 200 miles inland 
it barely rises above the sea level, exuberant vegetation, 
vast expanses of jungle, a great network of rivers and canals, 
and a tropical sun ; in the habits of the people too we find 
everything favourable to the spread of an epidemic " A 
bustee or native village," says Dr. Tonneore, " generally con- 
sists of a mass of huts, constructed without any plan or 
arrangement, without roads, without drains, ill- ventilated, 
and never cleaned. Most of the villages and towns are the 
abodes of misery, vice, and filth, and the nurseries of sickness 
and disease. In these bustees abound green and slimy 
stagnant ponds, full of putrid vegetable and animal matter 
in a state of decomposition, whose bubbling surfaces exhale, 
under a tropical sun^ noxious gases, poisoning the atmo- 

* The most complete account of choleraf and especially of the rontes by which iia 
epidemica have travelled, will be found in "A Treatise on Asiatic Cholera,'* by C. 
Macnamara, Surgeon to the Calcutta Ophthalmic Hospital. London: ChurchiU. 
From this work.Uie accompanying Map is, with certain alterMiona, borrowed. 
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sphere, and spreading around disease and death. These ponds 
supply the natives with water for domestic purposes, and 
are aJso the receptacles for tibeir filth. The arteries which 
feed these tanks are the drains that ramify over the village, 
and cany out the sewa^ of the huts into them. Their 
position is marked by a development of rank v^etation. 

" The entrances to these bustees are many, but not easily 
discoverable, while the paths are so narrow and tortuous 
that it is difficult for a stranger to find his way through 
them. The huts are huddled together in masses, and pushed 
to the very edge of the ponds, tiieir projecting eaves often 
meeting together, while the intervening spaces, impervious 
to the rays of the eim, axe conyertedTnto necessaries, and 
used by both sexes in common. In these huts often live 
entire families, the members of a hut all occupying the 
single apartment of which it is not unfrequently composed, 
and in which they cook, eat, and sleep together, the wet and 
spongy floor, with a mat spread on it, serving as a bed for 
tne whole. 

" The distinction of caste extends to these bustees ; but it 
assumes in these places a new form, by the fact that some 
portion of them, akjled parrahs, are inhabited by people of 
one occupation or trade, whose habits of living give a dis- 
tinctive feature to each parrah^ and modify ito general 
appearance. Amongst the Hindoos the worst and filthiest 
bustees are those occupied by Gk>wallahs, Coloos, Chumars 
or Moochees. Amongst Mahomedans the worst and filthiest 
bustees are those occupied by Ganywans and Khollasees. 
In bustees occupied by Gk)wallahs, in addition to the usual 
filthy tank, the water of which is used by them to dilute the 
milk sold for public consumption, there are pools of liquid 
filth covering a large surface, the area of one of them I have 
ascertained oy actual measurement to be over 160,000 
square feet. 

'' None of these villages possesses a single road, or thorough- 
fiure properly so called, through which a conservancy cart or 
even a wheelbarrow can pass in order to remove the filth. 
This filth is laid at the door of every hut^ or thrown into a 
neighbouring cesspool Not a single hut in the village is 
properly built. The dwellings are badly constructed, 
crowded together without regard to ventilation or the means 
of being kept clean. The principal defects are due not only 
to ignorance and utter disregard of aU sanitary considera- 
tions by the ryots, but also to the apathy and negligence of 
the impropriators, who care very little about the welfare of 
their tenants provided that their rents are paid r^ularly." 
veil. vn. — ^NO. I. F 2 
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This is a faithful and not overdrawn description of village 

life in Bengal, and it presents to us conditions eminently ~^~ 
favourable to the prevalence of such a malady as cholera. 
Observation at home has shown that some diseases, markedly 
typhoid fever and cholera, are very frequently spread by 
the emanations from the sick finding their way into the 
drinking water, and thus gaining access to the bodies of the 
healthy. Now, the drains which Dr. Tonneore describes, ^ :>^, 
though usually stagnant and invariably receptacles for the ^. 
refuse of the huts between which they flow, during heavy '; 
rain are flushed, and discharge their contents into the 
neighbouring tanks from which the drinking water of the 
village is drawn. Need we be surprised then that in Lo^rer 
Ben^ cholera never dies out ? and it is fr*om Lower Bengal 
that it invariably sets out on its epidemic journeys. The 
routes it has followed on these journeys have been various, but 
the more closely we examine them the more convinced will 
we be of the truth of the doctrine taught long ago by the 
late Dr. Graves, that cholera travels along the highways of 
human intercourse, carried from city to city and from ^ 
country to country, as the case may be, in the caravan, in the 
crowded ship, in the coach in the olden time, or in the rail- 
way carriage in our own day. Before us we have a map on ^ x 
which is shown the route by which it reached Ireland on its '•a 
last visitation.' 

In the beginning of the year 1864 every part of the world 
was free from cholera except Bengal. The disease had died 
out except in its endemic area, but during that year it ian 
spread through Central India and into the Bombay Presi- 
dency. There are several places in India to which, at certain 
seasons, vast numbers of the natives journey from great 
distances ; at some of them fairs are held, to others they go i^i 
on pilgrimages. Into these assemblages cholera was intro- 
duced by those who had come from Lower Bengal, and when 
the gatherings had broken up the individuals who had con- 
tracted the disease carried it with them to their native 
towns, and so it was found that in 1865 cholera prevailed 
as a severe epidemic in Bombay. Between Bombay and the 
Southern Coast of Arabia there is constant commercial in- 
tercourse, and in March, 1865, cholera was raging at Mokalla 
and Mocha^ to which it had been carried by native traders 
fix)m Bombay. Now, this year, 1865, was one of special 
importance in the Mahometan calendar, and during the 
early summer devout Mahometans set out from every 
country in which that faith prevails on a pilgrimage to 
M^cca and M^ina ; they came from the East, from Indin 
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and China, and the Indian Archipelago ; they came from the 
West, firom Turkey, and Egypt, and assembled to the number 
of 90,000 around the holy cities. Among the vessels which 
conveyed them were two, the Persia and the North Wind. 
These ships came with pilgrims from Singapore, and after 
calling at Mokalla disembarked their passengers at Djeddah, 
the port of Mecca; but between Mokalla and Dieddah 
cholera appeared among the passengers, and with them it 
found entnmce into ^e assemblage of pilgrims aix)und 
Mecca. These unfortunate people were living under con- 
ditions in the highest degree favourable to tne spread of 
any pestilence ; they were crowded together, very scantily 
supplied with water, and surrounded by everj" kind of filth, 
and by the remains of the animals which had been sacri- 
ficially slaughtered. It is believed that 30,000 persons 
died, and those who were left hastened away from the plague- 
stricken encampment. As I have already mentioned, many 
of the pilgrims came from Turkey and Egypt, and on May 
19th the first ship with retuining pilgrims reached Suez ; 
many of the passengers had died of cholera during the 
voyage, the others were immediately conveyed by rail across 
the isthmus to Alexandria, where they encamped outside the 
town. The condition of Alexandria and its envii'ons at this 
season was eminently favourable to the multiplication and 
diffusion of the contagium of cholera. In a less degree Lower 
Egypt presents the same features as Lower Bengal It is the 
delta of a great river ; it is exposed to an almost tropical 
sun; its vegetation is luxuriant and its inhabitants are un- 
cleanly. Here cholera broke out and prevailed with great 
severity. The port of Alexandria too is the place of all 
others in which the greatest facilities exist for the rapid 
diffusion of any pestilence. In it you may see every dav the 
flag of almost every European nation. It is the gi'eat high- 
way between Europe and the East, and from it are daily 
starting English, French, Eussian, and Austrian steamers. 
The first case of cholera occurred at Alexandria on June 2 ; 
on June 11 it was at Marseilles, on June 28 at Constanti- 
nople, and on July 7 at Ancona. Considerable precautions 
were adopted to prevent its entrance into English ports, and 
it did «not appear at Southampton until September 17 ; it 
did not spread there nor did it come to Ireland by that 
route. We have now reached the autumn of 1865. Diiring 
the autumn and the ensuing winter it prevailed in various 
parts of northern Europe ; it had found its way there by two 
roads ; from Constantinople it had spread along the shores of 
the Black Sea and up the Danube, and by a totally different 
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path it had gained access to the ireij heart of Europe. Not 
a few of the pilgrims who fled £rom Mecca were Persians, and 
thej journeyed homewards along the coast of Arabia and up 
the Persian Gulf; they carried the cholera with them up the 
Gulf, along the valley of the Euphrates, to the shores of the 
Caspian ^a, and hence it was soon carried into Russia. 
Beaching northern Europe by both these routes in the 
spring of 1866 it prevailed extensively in Holland, and on 
May 2 two persons who had just arrived fix>m Rotterdam 
died of cholera in Liverpool ; and, beginning in the streets 
inhabited by the Dutoh and other foreign emigrants and 
sailors, cholera spread through various parts of Liverpool. On 
July 26 a girl died of the disease in Dublin, and on investi- 
gation of tiie case by Dr. Mapother it was discovered that 
she came fix>m a Liverpool lod^ng-house frequented by these 
sailors. 

The Arctic Disease Realm extends from the isothermal 
line of 41'' Fahr. to the poles. Li the countries lying in this 
region there exist many conditions unfavourable to health ; 
extreme lowness of temperature and dampness are among the 
most powerful; in this region vegetation is less rapid and lux- 
uriant, and the great body of the people have a less abundant 
supply of food ; nor must we omit the long nights and short 
days and deficient sunlight from which those countries 
which approach the poles suffer. 

The lowness of temperature indeed is not an unmixed 
evil, for it is eminently unfavourable to the spread of zymotic 
diseases, which, in consequence, seldom prevail in the Arctic 
realm. It is from constitutional diseases that the inhabitants 
of countries within this realm chiefly suffer ; the conditions 
under which they live are unfavourable to long life or 
vigorous health, and they suffer in consequence from scrofu- 
lous diseases, and other diathetic diseases characterized by a 
low standard of vital action. 

Between the torrid and the arctic disease realms lies the 
TEMPERATE, in which our own land is situated. The diseases 
met with in this realm will be largely discussed, I have no 
doubt, in the subsequent lectures of this course ; they are 
due less to the climate in which the inhabitents of this 
region live than to their habits — to the artiflcial life they lead 
and the various unfavourable conditions imposed upon them 
by the crowding and the struggling for existence in our 
great towns, and the still more unfavourable influence 
exercised by their vices. The deadly miasm of the tropical 
jungle does not kill more surely, the bad food and sunless 
winter of the polar regions do not lower the standard of 
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health and shorten life more certainly than does ^intemper- 
ance, which, in these lands, at the present day, prevailing as 
it does, among rich and poor, seems likely to inflict a blow 
on England's greatness more deadly by &jc than any we 
could receive from pestilence or war. Zymotic and diathetic 
diseases are to be met with in about equal proportions in 
this the temperate disease realm ; among the former we have 
typhus fever, the crowd-fever of the poor, and typhoid 
fever — ^a malady which seems very intimately connected 
with the extensive system of sewerage which the arrange- 
ments of our modem houses require, and is hence as com- 
monly, nay more commonly, met with in the mansions of the 
rich and the comfortable homes of the middle classes than 
among the very poor ; it is the fever which is endemic in 
many of the large continental towns, such as Naples and 
Geneva, and which in these cities not unfrequently causes 
the death of English tourists, who, coming freshly under the 
influence of the miasm, are speciallv liable to be affected by 
it. Conspicuous among the diathetic diseases we have 
consumption — ^a malady which is the expression of a low 
state of vitality, however induced, but which recent obser- 
vation has shown to be in a great degree preventable; 
investigations carried on in England, under the direction of 
the medical officer of the Privy Council, have brought to 
light the fact that the mortaUty from consumption stands in 
a very constant relation to the dampness of the soil, and 
that where effective drainage has diminished this the mortal- 
ity from comsumption has, in proportion, been lessened. In 
Salisbury the consumption death-rate has diminished one- 
half since the town was thoroughly drained. 

The subsequent lectures of this course will, if I mistake 
not, impress strongly upon you this fact, that it is not only 
the duty but the interest of the rich to care for and to seek 
the health of their poorer neighbours ; you will learn how 
the fever which is bred in the lanes and alleys of our city 
creeps into the broad streets and open squares, and the facts 
I have mentioned teach the same lesson. I have shown you 
how the pestilence, which finds the conditions necessary for 
its permanent existence in the undrained swamps and 
filthy villages of England's great dependency, travels thence 
until it reaches the busy hives of English industry and 
gathers its victims from the mansions and homesteads of 
Britain itself. 



V. — On Zymotic and Preventable Diseases, A Lecture by 
Thomas W. Qrimshaw, Esq., M.D., Fellow and Censor of 
the King and Queen's College of Physicians in Ireland ; 
Physician to Stevens' Hospital, and the Fever Hospital, 
Cork-street, Dublin. 

The subject which I have selected for this lecture is a large 
one — so large that it is scarcely capable of * being treated 
with sufficient depth to make it interesting without being 
made dull or abstruse from the close condensation of the 
large number of facts, theories, and suggestions which I shall 
have to pass in review in the short space of time at my 
disposal Fortunately, those who have goue before have 
cleared the way for me, and I have no doubt that those who 
will follow in this course of lectures will fill up the many 
vacancies which I shaU have to leave in this discourse. The 
title of this lecture is '' Zymotic and Preventable Diseases "; 
and I have chosen it with a view of indicating, as closely 
as a title possibly can, the nature of the subject I have to 
refer to. I do not propose to discuss all the diseases which 
might be included among the preventable, or more correctly, 
the controllable class, but only such as come under the head 
of "Zymotics,". and therefore more immediatelj" affected 
by public measiu^s of prevention, and by the conditions 
which affect large communities. A certain class of diseases, 
namely, those owing to unhealthy trades are cei-tainly con- 
trollable, but will be discussed in the lecture to be delivered 
by Dr. Mapother. In the first place, I will give you an idea 
of what I consider to be a preventable disease, and with that 
view I shall define it as any disease which arises or spreads 
in consequence of the wilful or careless violation of the laws 
of nature, which we know it is necessary to observe to insure 
the preservation of health or prevent the spread of disease. 
I must also point out the nature of some of these laws of 
health, and snow the result of their violation. Some persons 
have objected to the term " preventable " being applied to 
any disease, believing conscientiously that diseases are a 
direct visitation of God upon his people for his own vrise 
purposes and their benefit. I most heartily concur in this 
opinion, for if ever direct judgments fall upon mortals for 
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sins committed, there can be no better examples than those 
derived from the terrible disasters which have so often fol- 
lowed the wilftU or careless violation of the sanitary laws 
of nature, or, as I prefer to call them, the sanitary laws of 
God. I say, therefore, with all humility, that the term pre- 
ventable, as applied to diseases, is in no way impious. Un- 
fortunately, those diseases which are produced by personal 
and private bad habits are beyond the immediate control of 
public measures, and are outside the scope of this lecture. 
Of these diseases Dr. William Farr remarks : — 

" It is here that the various forms of plague are fotmd which 
experience has shown are influenced to a large extent by sanitary 
conditions, thus small-pox is diminished hj vaccination, enteric 
fever by sweetness of air, typhus by ventilation^ erysipelas (St. 
Anthony's Are) by cleanliness, metria (puerperal fever) by isola- 
tion of mothers, diarrhoea and cholera by the exclusion of sewage 
from waters in domestic use." 

Now, what do I mean by Zjrmotic diseases ? The term 
Zymotic has been adopted by those who believe that in 
these diseases a peculiar pathological process goes on allied 
to if not identical in nature with fermentation, as observed 
outside living bodies, this fermentation results in the pro- 
duction of that peculiar train of sjnnptoms characteristic of 
each one of these diseases. I cannot here enter into the 
proof or disproof of this theory of Zymosis ; but I may state 
that I believe it to be the true foundation of the pathology 
of these diseases, and, up to the present^ the only one which 
offers to my mind a reasonable explanation of the phenomena 
which attend their development, propagation, and results. 

I use the word Zymotic only as a term used by the Regis- 
trar-General in his returns to signify those diseases commonly 
known as contagious febrile affections, together with a few 
other forms, which are not usually accompanied with febrile 
symptoms, and a few others which may not be, or are but 
slightly contagious. The chief diseases of this class ai-e 
Fevers, Diarrhoea, Scarlatina, Small-pox, Whooping-cough, 
Cholera, Measles, Erysipelas, Metria (or Puerperal Fever), 
Croup, Diphtheria. There are some others less important, but 
these are sufficient to show the nature of the class, and their 
names are, I fear, but too familiar to most of you. We must 
consider them from several points of view : — 

1st. The damage they inflict upon us. 
2nd. The conditions under which they spread. 
3rd. The conditions under which they arise. 
4th. The means suggested for their control 
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First, — ^The amount of danger done to ns is immense. 
Thus from a return ordered by the House of Commons, on 
the motion of Mr. W. H. Smith, M.P. for Westminster, we 
find that of the 3,249,077 deaths which occurred in the 
United Kingdom during the five years 1865 to 1869 inclusive, 
712,277, or 21*9 per cent, were caused by Zymotic diseases, 
in other words, about 1 in every 5 of the deaths is caused 
by a disease of this kind, and we lose at the rate of about 
150,000 people annually in the United Kingdom from 
Zymotic diseases. The deaths were distributed between the 
three countries in the following proportions: — 

England — 111,418, being ^ of the total mortality, or 1 in 
190 of the population. 

Scotland — 16,193, being ^ of the total mortality, or 1 in 
194 of the population. 

Ireland — 18,416, being | of the tothl mortality, or 1 in 
308 of the population. 

From this we see that Ireland, with aU her sanitary 
defects, is better off than the sister countries in this respect, 
and I believe this is owing to the energetic efforts of the 
well organized though bafly paid system of Poor Law Medi- 
cal Service, of which we have had so long to boast of in this 
countiy. When to this organization is committed the duty 
of preventing as well as curing disease, we may expect a 
still further reduction in the mortality from these diseasea 

The deaths in Ireland from the principal Zymotics in the 
five years thus mentioned were — 

Fever, . . . 21,895, or at the rate of 4,379 per annum. 
Scarlatina, . 16,474 „ „ 3,296 „ 
DiarrhcBa, . . 10,081 „ „ 2,016 „ 

Whooping-cough, 9,475 „ „ 1,895 „ 

Small-pox, . 1,553 „ „ 314 „ 

From this table it appears that by far the most serious 
of these Zymotics are such as are always amongst us — 
1st, Fevers, 2nd, Scarlatina. I shall presently show more 
fully that the constantly present Zymotics are far more 
serious than those which only annually visit us, such as 
Cholera, Small-pox. While these latter quickly sweep away 
large numbeis. thereby striking U8 with terror, the fonn^ 
gradually and silently eat away thousands without much 
notice being taken of the effect produced by them. Let us 
see how these epidemics affect our city of Dublin. The total 
number of deaths in Dublin since the Registration Act came 
into force in 1864, up to the end of last year, 1872, was 



ToUL 


IUt0 p«r umuak 


3,506 .. 


389 


2,676 


286 


2,407 


267 


1,699 


188 


1,464 


162 


1,293 


143 


1,124 


124 
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73,661, or a weekly average of 167 ; of these, Zymotic dis- 
eases eaased 17,166. being 22*6 per cent., and equal to a 
weekly average of 36'6. These were distributed as follows 
among the various Zymotics in order of their numbers : — 



Fevers, • • 

Diarrhoea, « 

Scarlatina^ 

Small-pox, 

Whooping-cough, 

Cholera, 

Measles, • 

The balance is made up of several others less destructive, 
butprobably not less controllable (see Diagram IV.) 

This is fieurther shown hy a comparison of the admissions 
into the Dublin Fever Hospitals, as seen in Table I. and 
accompanying diagram. These hospitals take in all kinds 
of Zymotic diseases, and although a number of other acute 
diseases not of the Zymotic class gain admission, yet those may 
be fairly set against the considerable number of Zymotics 
admitted into the general hospitals, so that Table J. fairly 
measures the prevsdence of Zymotic diseases in Dublin for the 
15 years ending March 31st, 1871 ; but of course only repre- 
sents a portion of the cases, perhaps a large portion of the 
worst cases, but scarcely any of the mild ones. The great 
bulk of the cases here tabulated in Table I. consist of Fever. 
On inspecting the table, it will be seen that, commencing 
with the year 1857, when the Board of Superintendence 
furnished the first Eeport, the admissions fell until the year 
1859, when they rose again for one year (1860), then fell 
again for one year (1861), to rise again continuously until 
1866, when the number of admissions reached 3,662; in this 
year cholera also prevailed, and that disease is included in 
the Hardwicke Hospital Returns to the number of 187. 
Cholera was not admitted into Cork-street Hospital. 

Zymotics, especially fever, prevailed to a greater extent in 
the year 1866 than it has done at any time duiing the period 
under consideration ; the numbers in Cork-street on one day 
reached 185, these being nearly all typhus cases. From 
1866 (year ending 31st March, 1867) fever steadily decreased 
until the year 1869, when the admissions reached but 1,823. 
It has, however, been since rising, the adnussions being 
2,264 and 2,343 respectively, for the two years ending 
March 31st, 1871. It will thus be seen that the rate of ad- 
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missions to the Fever Hospitals was much the same during 
the year ending March 31st, 1871> as it was ten years ago. 
Tne total number of admissions were 42,534. 

Table L — Showing the Admissions into the Cobk-steeet Feteb 
Hospital, and the Hardwicke Fever Hospital, from the year 
ending March Slst, 1857, to March 3l8t, 1871. 



TaaroBdlBf 


AdmlMiona 

into Cork-tCre«C 

HofpitaL 


AdraiMioni 

Into Hardwieke 

HoipiUl. 


ToUl 
▲dmiflriMM. 


(1) 
March Slat, 1857, . 

„ 1858,. 

„ 1859, . ... 

„ I860,. 

„ 1861,. 

„ 1862,. 

„ 1863,. 

„ loOv, ... 

1866,. 
„ 1866, . • 
„ 1867,. 

1868,. 
„ 1869,. 
„ 187U, . 

1871,. . . 

Total, 
Average, . • 


(2) 
1,606 

1,466 

1,310 

1,616 

1,478 

1,700 

1,846 

1,747 

2,086 

2,151 

1,774 

1,098 

966 

1,270 

1,367 


(8) 

1,706 

1,626 

1,009 

1,480 

1,174 

1,129 

1,179 

1,405 

1,249 

1,411 

1,379 

931 

858 

994 

986 


3,311 
3,092 
2,919 
3,0i6 
2,652 
2,829 
3,024 
3,152 
3,336 
3,562 
3,153 
2,029 
1,823 
2,264 
2,343 


23,469 


19,066 


42,534 


1,664 


1,271 


2,835 



I have shown what a large proportion of the death-rate is 
caused by Zymotic diseases, namely, one-fourth in England 
and Scotland, and one-fifth in Ireland, or, more exactly, 
21*9 per cent, of the total mortality of the United Kingdom, 
The chief portion of these deaths is concentrated in the large 
towns, and is the chief cause of the town death-rate being 
in excess of the country death-rate. From this we may 
conclude that the variations in death-rate in large towns will 
follow very closely the variations in prevalence of Zymotic 
disease ; and the relations in death-rate between different 
towns will also closely follow the relative prevalence of 
Zymotic disease. This is well demonstrated m the accom- 
panying tables and diagrams, showing the relation between 
the variations in death-rate from Zymotics in Dublin, as 
compared with that of the total death-rate, and the relation 
between the Zymotic death-rate in large towns, to the total 
death-rates. 

On looking at Diagram I. representing, for the past nine 
years, the relations between total deaths in Dublin, total 
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deaths from Zymotic diseases, deaths from fevers, as a speci- 
men of the result of endemic diseases, and deaths from 
cholera in 1866, and small-pox in late epidemic as specimens 
of the results of the only two great epidemics which occurred 
during this period, it will be evident that, with few excep- 
tions, the variations in the Zymotic deaths correspond very 
closely with the variations in total deaths. The chief 
exceptions may be easily explained, and have already been 
referred to by Dr. Moore ; they depend upon the effect of 
cold, especially intense cold, increasing the deaths from chest 
diseases to an enormous extent. The best example of this 
was the intense cold which followed the subsiding of the 
cholera in 1866, and the cold of the beginning of 1871, 
specially mentioned bv Dr. Moore, for, after the cholera had 
subsided, the great cold of January, 18G7, raised the death- 
rate higher than it had reached during the height of the 
cholera epidemic. You see that the curve representing the 
total deaths is accompanied by one representing the average 
weekly deaths for the corresponding periods, and we see 
that, with very few exceptions, where the total death curve 
rises above the weekly average, that it corresponds with a 
rise in the Zymotic curve, excepting always the increase 
owing to great cold, which can easily be corrected by observ- 
ing the depressions in the curve of weekly mean temperature 
added to tne diagram by Dr. Moore. Again, if we anange 
the following large towns according to their death-rate, 

E lacing the one with the lowest death-rate at the top of the 
st, and in a parallel column arrange the same towns accord- 
ing to the death-rate from Zymotic diseases, we shall find 
a close correspondence : — 



TOTAL DEATH-SATE. 

1 Birmingham, 

2 HuU, 

3 London, Bristol, 

4 Dublin, 

5 Sheffield, 

6 Edinburgh, 

7 Leeds, 

8 Newcastle-on-Tyne, 

9 Salford, 

10 Manchester, 

1 1 liverpool, Glasgow. 



ZYMOTIC DEATH-RATE. 

1 Bristol, 

2 Hull, 

3 Birmingham, Leeds, 

4 Edinbuiigh, 

5 London, 

6 DubHn, 

7 Sheffield, 

8 Liverpool, 

9 Manchester and Newcastle 

10 Glasgow, 

11 Salford. 



Hull is the only one where this correspondence is exact, 
it standing 2nd on both lists. Ton may also see that although 
Bristol stwds highest as being most free from Zymotics, yet 
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it is Srd in the death-rate list ; Birmingham being first on 
this list^ and Srd on the Zymotic list. The cases of Birming- 
ham and. Bristol I shall refer to again. Dublin, though 
tolerably high in the death-rate list, is about average so far 
as Zymotics are concerned. 

A reference to Table IL and Diagram IL, constructed to 
show the relations between total death-rate, Zymotic death- 
rate, and density of population, in the 13 large towns referred 
to, will also show a marked amount of parallelism between 
the curves representing the Zymotic and total death-rates ; 
Bristol being a well marked exception, and this exception is 
to be altogether attributed to the extensive measures under- 
taken to improve the sanitary condition of the dty, and to 
maintain the public health. 

Table II. — Showing the relation between density of Population, 
general Death-rate, and Death-rate from Zymotic Diseases in 13 
largo Towns of the United Kingdom, as shown in Diagram IL 



Towu. 


PopnlstloB 
Aore. 


Deatlis 

p«r 
1,000. 


Deaths pwlAW 

from 7 prisoipAi 

ZjmoCiea. 


London, 
Bristol, 

LiTerpool, 

Manchester, 

Salford, . 

Sheffield, . 

Leeds, 

Hull, 

Newcastle-on-iyne, . 

Kdinburgh, 

Glasgow, • 

Dublin, 

Total, 


41-8 
870 
i8-8 
103-0 
84-5 
23-9 
11-a 
12-8 
88-0 
26-6 
40-6 
94-8 
881 


24*2 
24-2 
28*4 
811 
80-4 
28-5 
26-5 
27-2 
241 
28-0 
26-9 
811 
25-4 


46 
2-0 
8-6 
5*6 
60 
7-6 
40 
80 
2-8 
60 
40 
64 
44 


45-6 


25-8 


4-7 



In 4 towns the density of population above average. 

In 3 of thoee mortality is above average ; in 1 below — Birmingham. 

In 8 the Zymotic mortality is above average ; in 1 below — Birmingham. 
In 9 the density of population is below average. 

In 5 of thoee moxtality is above average ; in 4 below average. 

In 2 of those Zymotic mortality is above average; in 7 below average. 

The same proposition that Zymotic death-rate has a nearly 
constant relation to total death-rate is also shown by a 
comparison of the 28 districts of the London Registration 
Division for the year 1870, as shown in Table III. and 
Diagram III., constructed on the same principle as that for 
the 13 large towns mentioned above. 
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Tabls III. — Showing the Relation between Density of Popular 
tion, General Death-rate, Death-rate from Zymotic Disease, 
and Panperism, in the London Registration Districts, as shown 
in Diagram III. 







TotolsTenge 


Death-nte 


Paupen per 

Fopuatioa in 

London Distriet 


Dbtrial. 


Population 


DMth-nte 


per 1,000 from 


"iVvlMPv* 


por Aoro. 


per 1,000 for 


7 Zymotiee, 


rooeinng Oat- 






10 yean. 


1871. 


door Relief, 
1871. 


KenidngtOD, . • 


39-3 


19 


4-6 


1 in 36-9 


Chelsea, .... 


82-2 


26 


6-6 


„ 47-0 


SU George's, Hanover-sq., . 


741 


19 


4-9 


„ 30-2 


Westminster, . 


286-7 


23 


4-2 


„ 40-1 


Marylebone, • 


106-4 


24 


4-2 


„ 410 


Hampstead, 


14-3 


17 


4-4 


„ 122-2 


Pancras, .... 


^ 81-5 


22 


4-8 


„ 26-6 


Islington, .... 


68-0 


21 


7-2 


„ 42-2 


Hacknej, .... 


3i-7 


19 


3-8 


„ 20-7 


St. Giles', .... 


217-0 


28 


4-7 


„ 86-7 


Strand, .... 


97-2 


22 


4-2 


„ 34-6 


Holbom, .... 


205-2 


26 


41 


n 21-9 


London City, . 


104-6 


19 


4-0 


,, 13-9 


Shoreditcb, 


196-8 


26 


6-1 


„ 80-4 


Bethnal Green, • 


158-2 


23 


6-0 


„ 32-4 


Whitechapd, . 


185-6 


28 


4-6 


„ 22-3 


St. GeorgeVin-the-East, • 


198-8 


29 


6-6 


„ 11-9 


Stepney, • • • . 


99-9 


27 


4-2 


„ 19-3 


&f ile End, Old Town, 


136-8 


24 


4-7 


„ 29-0 


Poplar, .... 


89*4 


24 


4-6 


« 25-6 


St. Savionr's, Southwark, . 


161-3 


29 


4-9 


„ 22-6 


St. Glare's, Soathwark, . 


69-4 


29 


4-4 


„ 30-9 


Lambeth, .... 


51-8 


28 


6-3 


„ 82-2 


Wandsworth, . 


10-7 


20 


6-3 


„ 27-4 


Camberwell, • 


26-6 


23 


3-6 


„ 80-6 


Greenwich, 


26-6 


24 


6-2 


„ 21-7 


Lewisham, 


4-5 


18 


4-2 


„ 12-6 


Woolwich, 

ATerage, 


9-9 


- 


6-7 


„ 44-4 


41-8 


24-2 


4-4 


1 in 27-8 



From an analysis of the tables from which these curves 
are constructed, we find that of the 13 large towns enumerated 
the death-rate is above average in 8, and of these 8 the Zymo- 
tic death-rate is above average in 5, nearly at average in 1, 
below average in 2, and of those where the death-rate is 
below average, the Zymotic death-rate is never above average, 
and nearly up to average in but one case only. 

I have thus shown what a large number of lives are lost 
owing to this class of diseases, and especially owing to those 
to which I have especially referred ; also what an influence 
Zymotic diseases have on the total death-rate, especially that 
of large towns. Besides the absolute loss of life — to tins loss 
of life from preventable disease the term " life waste " has 
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been applied by my friend Dr. Maunsell, a high authority 
on the economic relations of disease and pauperism — the 
money loss is immense to the community besides toindi vid uals. 
Thus the small-pox, the most severe epidemic that has visited 
Dublin this century, except the great ffevers of 1826, and 
famine fever of 1847, and cholera epidemic of 1 832 and 1849, 
cost Dublin not less than £35,000, probably £40,000, for the 
treatment of the sick. Nearly the whole of this was spent on 
hospital appliances, food, medicine, and stimulants for the 
sick, the medical attendance costing a mere trifle, probably 
not £1,000 for poor law medical relief. Besides this, there 
was great loss to the trade of the city. The records of the 
Mansion House Small-pox Relief Committee show the incal- 
culable amount of misery caused by epidemics. These show 
that the applicants for relief represented 6,000 persons who 
were affected by small-pox, and who were reduced to apply 
for relief on account of the loss caused by the disease to 
them and their friends ; 667 heads of families suffered, 179 
heads of families died. 

None but clergymen and medical men know of the wide- 
spread anguish caused by this terrible visitation. The clergy 
of all denominations were moi*ning, noon, and night passing 
from house to house, and bed to bed, comforting the sick 
and dying, the widows and orphans. We members of the 
medical profession had to visit our hospitals not only once 
but twice, and often thrice daily ; the dispensary medical 
officers spent their whole time in the dens of this noisome 
pestilence. As an example of the amount of work thrown 
upon us by this terrible but preventable disease, there fell 
to my share within a few of 600 cases, and other members 
of the profession had to deal with perhaps larger numbers. 
With such an example as this almost present before our eyes, 
it is unnecessary to look for other illustrations from more 
remote or less striking evils ; Dr. Stokes has already described 
to you the terrible results of the famine fever of 1847. After 
what I have said, and from the important place that small- 
pox and cholera occupy in Diagram I., you will perhaps be 
surprised to hear that such epidemics are but secondary in 
their destructiveness ; they are more sharp and decisive, but 
other diseases such as fever, scarlatina, measles, and diarrhoea, 
do their work of destruction quite as surely, only creating 
alarm where they rise with epidemics, as indicated in the 
diagram where their names were introduced between the 
zymotic and fever cases. Let us compare the relative 
amount of damage done by these various zymotics in Dublin 
during the space of nine years, while ther^ has been a 
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tematic registration of deaths in Ireland. 


This is s] 


diagram IV. and the following table: — 




Total for nine yean. Arenge ntes per 


1. Fevers, 


. 3,506 


389 


. 2. DiarrhoBa,. 


. 2,576 


286 


3. Scarlatina, 


. 2,407 


267 


4. Smallpox, . 


. 1,699 


188 


5. Whooping-coogli, 


. 1,464 


162 


6. Cholera, . 


. 1,293 


143 


7. Measles, • 


. 1,124 


124 



From this you will see that fever is by far the most de- 
structive, and the per-centage of deaths of those attacked 
being low, the 3,606 deaths represent an enormous number 
of cases, probably not less than 60,000 severe cases. As 
fevers are chiefly &tal to adults, while scarlatina, measles, 
diarrhoea, and whooping-cough are chiefly fatal to children, 
it is evident that the relative misery and loss produced by 
fever is greater than any of the other zymotics, and I wish 
especially to insist on this point that the endemic zymotics 
constantly among us, any of which may assume the epidemic 
form, are far more destructive than those which only ap- 
pear as epidemics ; and however much it may be our duty 
to ward off cholera and small-pox from our shores, yet it is 
equally our duty, and far more important for our national 
prosperity and domestic comfort, that we should control 
these endemic diseases which never die out. The foregoing 
statements refer not only to Dublin, but to nearly, if not to 
ally large towns. As I have shown by the diagram how much 
zymotic death-rate influences the general death-rate, so I 
can here show how much the fever death-rate influences the 
zymotic death-rate, and therefore influences the general 
death-rate more fiettally than any single disease, except con- 
sumption. 

If you look at the curves on diagram I. you will see 
that the elevations and depressions of the zymotic curve 
correspond almost invariably with elevations in the fever 
curve, although zymotics are sometimes high when fever is 
low, as seen in the diagram, where the various other zymotics 
which, together with fever, went to make up the total 
zymotic mortality, are marked between the zymotic and 
fever lines. There was but one week during the whole nine 
years represented on diagram I. in which no deaths from fever 
were registered. There are good reasons why this cor- 
respondence should exist, as I £all show when I discuss the 
conditions under which zymotic diseases spread 
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OONDinONS UNDER WHICH ZTKOTIC DiSEASKS SPBEAD. 

The conditions which influence the spread of zymotic 
diseases are numerous, but are easily classified ; they belong 
to one of two great classes — ^those belonging to places, or 
those belonging to persons or population. 

A. Those belonging to place — 

1. Locality, whether high or low, elevation, and 

geological formation of mround on which it lies. 

2. F^nlities for drainage and water supply. 

3. Agp, condition, and construction of streets and 

nouses. 

4. Climate. 

B. Those which belong to population— 

6. Density of population. 

6. Proportion of pauperism. 

7. Cleanliness of mhabitants. 

8. Accommodation for the sick. 

Locality. 

It is a well established fact that the higher the situation 
above the level of the sea the less the prevalence of zymotic 
diseases; this no doubt is chiefly owing to the facilities 
afforded bv such situations for efficient drainage, and also to 
the fact that few large communities are so situated. As, 
however, the situation of all our towns and most of our 
villages has already been settled, we may almost leave this 
consideration out of the question. Their position can scarcely 
be at all effected by public measures, but the defects in 
situation mav be counteracted to a great extent by sanitary 
measures. As an example of the effects of situation, Bir- 
mingham, which from its elevated position, porous soil, and 
favourable aspect, has a system of natural drainage, although 
densely populated and without any particularly good 
sanitaiy svstem, is the healthiest of the large towns in the 
United Emgdom, usually escapes great epidemics, and has 
a low zymoUc death-rate. 

Dranmage amd Water Supply. 

The great effect of proper drainage and water supply on 
the health of towns is shown by the instances given in the 
accompanying table IV., taken from the Ninth Keport of the 
Medical Officer of the Privy Council, from which it appears 
that a large number of English towns have been materially 
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improved in the health of their population by extensive 
improvements in drainage and water supply; endemic dis- 
eases have permanently diminished, and epidemics have 
fallen with lightness on these towns since the improvements 
have taken place. This is especially and almost invariably 
to be noticed in enteric fever, diarrhoea, and cholera, the 
only diseases I considered necessary to include in my tables. 
This table shows the result in ten of the largest towns 
enumerated in the report, several others, however, have 
undeigone similar improvements by similax means. 

Age, Condition, and Covstruction of Houses. 

It is a notorious fact that old houses in old sti^eets of old 
towns are the favourite haunts of zymotic disease, and there 
are other reasons for this besides tiie age of the houses, for 
it is here that we find poverty, hunger, and dirt, combined 
with overcrowding, all of these being promoters of zfymotic 
disease. A comparatively new house may, too, from faults 
in original construction, want of drainage, and neglect of 
repairs and cleaning, become as bad as any old house. 

I have constructed from the records of the Cork-street 
Fever Hospital a list of all the houses on the south side of 
this city, from which cases of fever were admitted into the 
hospital during a period of two years ending September 30th, 
1871. These houses are marked on this map by red dots.* 
Two lines intersect the map, and the point of intersection 
marks the centre of old Dublin as it existed in A.D. 1610 ; 
the boundary of the city at this date is also marked on the 
map, and the boundary of the city in 1728. A glance at the 
map will show that by far the gi-eater number of fever dots 
are concentrated in the area of the old city, the remainder 
being nearly contained between the boundaries of 1610 and 
1728, the next oldest part, and but few are situated beyond 
the latter line or modem part of the city. I have traced out 
1,100 of these fever houses ; of these there were 122 espe* 
dally productive of fever, and of these 122 no less than 70 
are within the old city boundary. The worst fever streets 
in Dublin are to be found among the oldest, thus, Francis- 
street which was fiilly built in 1610, has 28 infected houses 
out of 140. The Coombe, though not so old, and Meath- 
street more modem still though old, are remarkably pro- 
ductive of fevers. The same may be said of the old streets 
lying along the bank of the river, though not on the line of 

* An ordnance map with these and other markings mentioned in the 
lecture waa exhibited at the time of its delivei^*. 

VOL. VII. — ^NO. I. G 2 



84 



X0ctu4V8 on Publie HeaHh. 



I* 

If 

•8 

i 

I 
I 



I 
1 



1 



I 



I 



1 



!L 

I 






4 



I 






M 






i 

i 



s 



i 



I 



:( 



I 



1^ 



li 



1^ 



1^ 



II 



- Oi 

II 

1 



to 

^3 



04 
04 



CI 



»p 



04 
00 






CO 



00 






n 



04 
04 



3 

04 



04 
CO 
04 



04 

S 



S 



3 



«0 
04 



00 



s 



0» 



CO 






CO 

oo 



2 



00 



2 



CD 



CD 

do 



04 



04 



3 



f 



00 



oo 



3 



00 



I 



00 
04 



CO 
CO 



CO 
04 
04 



04 

s 






s 



s 

04 



S 



04 



04 



04 



CO 
04 



3 

04 



fO 



04 

04 






OD 
O 
04 



CD 

r-4 
04 



00 
CO 



04 



04 






o 









3 



ao 



■ 

04 



CO 



00 



0» 



3 

s 



aO 

3 



o> 

04 
00 



o 

•?3 



O 



CA 
04 

o 



OD 



S 






Oi 
04 



to 

■ 

00 



04 



3 

to 

00 



04 

3 



1 



r^ 






b- 
04 



9P 

O 



00 
CO 



s 

I 

8 

00 



T 

ao 

3 



CO 

s 

04 



8 

04 



ao 
04 



ao 



5 

ao 
OO 



3 



I 



00 

o 

00 

04 



Db. ObIhshaw on Preventable Diaeaaes. 85 

our modem quays. In old times there was no ^ north side" 
of Dublin except a small portion around St. Michan's Church 
and the Abbey of St. Mary, and following the rule I have 
laid down, these are the worst fever streets on the north 
aide of the dty. Now why have I said so much about the 
localities where fever prevails ? because I have ascertained 
that these also are the places where cM zymotic diseases 
arise and spread ; thus a cholera map or a small-pox map 
would be precisely the same as this fever map ; the same 
streets would be in the same colours, and many of the same 
houses would be marked in both ; thus, of 124 fever nests, 58 
at least have been also small-pox and cholera nests. This is 
not true only of Dublin but also other large towns as was 
shown in the Lancet report on " Cholera Haunts and Fever 
Dens of London," and Dr. Qairdner s remarks on the fever 
dens of Glasgow point to the same conclusions ; but it is 
unnecessary to go out of our own citv to find proof of this. 
On again referring to the map it will be seen that a number 
of circles are drawn round certain localities. These represent 
especially infected places, which are the constant habitats of 
fever and diarrhoea^ and where I have ascertained that 
cholera and small-pox have prevailed in the last two 
epidemics — in some instances even in the epidemic dating as 
far back as the cholera of 1832. I may here describe by 
extracts firom my paper on the " Prevalence and Distribution 
of Fever in Dublin," and from the report of the Dublin 
Sanitary Association, the conditions we find in these fever 
streets and houses : — 

*' The streets are generally characterized by being composed of 
old — ^many of them once fashionable — chouses, with bad rears, or 
no rears at alL It is not essential, as many suppose, that fever 
streets should be narrow and tortuous ; on the contrary, two of 
the worst fever streets, Meathnstreet (the very worst), and Francis- 
street, are wide and straight. It is the age and condition of houses, 
and proximity of narrow courts and alleys, that especially charac- 
terize these streets, together with the want of proper house drainage, 
ash-pit, and privy accommodation for the houses themselves. As 
examples of the worst fever streets, I may mention Meath-street, 
with its 95 houses, 36, or more than a third, of which furnished in 
all 73 cases of fever to Cork-street Hospital during the two years ; 
it contains one fever-nest furnishing 6 cases, and 10 others fur^ 
nishing 3 or 4 cases each. Francis-street, with 140 houses, has 
28 fever houses, furnishing 55 cases, has in it two fever-nests 
furnishing more than 5 cases, and 6 houses furnishing 3 or 4 cases 
each. The Coombe contains 129 houses, has 46 fever houses, 
furnishing 78 cases, one house furnishing 5 cases, and 4 others 
furnishing 3 or 4 cases each. These are sufficiency detailed ex- 
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amples of fever stireets ; but I could mention many others nearly, 
though not quite so bad. The lanes and alleys are probably worse 
than the streets, but must be merely looked upon as streets on a 
smaller scale. The courts (comprising yards and squares) are next 
to be considered. These are, perhaps, tiie most prolific fever beds, 
as few of them have failed to produce fever cases during the past 
two years. Fever streets are generally skirted by these courts, 
notably those which I have already given as special examples of 
fever streets. There are several kinds of courts — ^first, those 
originaUy constructed as such ; secondly, lanes closed up at one or 
botii ends, and entered by archways ; and thirdly, back yards and 
gardens that have, by the cupidity of the owners, been built upon, 
ahd the out-offices converted into dweUing-houses, thus crowding 
together a large number of small tenements in a vezy confined 
space. These latter are generally known by the name of yards, 
and are usually designated by the number of the house behind 
which they are situated. Few people besides clergymen and 
medical men are acquainted with tiie existence of these places. 

" Examples of the first form of court may be foimd in abund- 
ance off South Great Qeoi^'s-street and Kevin-street, and a 
considerable number in the neighboiurhood of Townsend-street. 
They are, in fact, narrow, blind lanes, and have usually an open 
sewer running down the centre through the whole length, and 
emptying itself into the adjoining street, or into a trap near the 
entrance of the court These traps aro frequently choked, and 
large quantities of sewage accumulate. Thero is usually a privy, 
seldom more than one, situated in each of these, as also in the 
other form of courts ; the drainage from this privy, of course, finds 
its way down the open sewer abeady described in the centre of the 
court. The square may be considered as the last of these forms of 
court, samples of which aro Gill's-squaro, off Oole^dley, Neil's-court, 
off LLuTowbone-lane, Derby-squaro, off Nicholas-street, &c. These 
squares have usually no drainage, and aro surrounded by miserable 
old overcrowded houses, and aro generally strown with rubbish 
and filth, consisting, to great extent, of human ordure, and have 
one or two cess-pools near the centre. I have already indicated 
the nature of the yards, several of which may be found in Marrow- 
bone-lane, Cork-street, and the Ooombe. The houses in all these 
aro of the most filthy character, and the front house or houses in 
the street usually indicate the nature of what is behind, having the 
usual characters of a fever-nest, which I shall presentiy refer to 
more particularly. The groimd of all these courts is saturated 
with decomposing organic matter, chiefly human excrement." 

The following is taken from the Report of the Dublin 
Sanitary Association : — 

October itk, 1872. 

"No8. 17 and 18, Great Ship-Hreet, — Overerawding — /ever — 
unfit for habitation in their present state. 
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"No. 17 — Bcuement Story damp and filthy — sewage matter ii 
saidy at times, to ooze np through the flagging. 

" In the kitchen Jront 2 persons live. 

yy ground fLoorJiront 7 „ ,» 3 children sick. 

„ „ „ ft«c* 4 „ „ — 

„ first „ front 8 „ „ 1 person sick. 

" „ „ back 3 „ „ 1 person sick. 

„ second „ JrofU 5 „ „ — 

„ „ „ back 5 „ „ — 

top „ Jront6 „ „ — 

„ „ back I person lives 

'' Total population consists oi forty perBons,yEv0 of whom are now 
flicky suffering chiefi j from various forms of fever. 

u i^o. 18 — Basement Story uninhabited, but filthy. The popu- 
lation of the rooms is as follows : — 

Ground tLoor— front and back — 4 persons. 
First „ frovU 6 



n 



Second 
Top 



back 
frovU 
back 
front 
bach 



19 



5 

8 
9 

7 » 1 case of fever. 
if 



. 4 

"Total population is, therefore, ybr^-^Arce souls. Total popu- 
lation of both houses, eighty-three souls, of whom tix are now ill 
" In the rere of these two houses three cottages are situated. 

" No. 1 is inhabited by a family numbering,/£m persons, one 
of whom is ill of fever in Cork-street Hospital, and a 
second was to-day removed to the Meath Hospital, 
suffering from phthisis. (She died October 7th, 1872.) 

** No. 2 has e^Jlve inhabitants — ^two of whom are now in 
fever — one in hospital, the other, a young child, at 
home. This, as the other cottages, is divided into two 
rooms by a wooden pcurtition, not reaching to the 
ceiling. The total dimensions are 14 by 84 by 11 
feet, the space per head being only 262 cubic teet. 

" No. 3 has seven iohabitants, two of whom are now suffering 
from fever in Cork-street Hospital The father is in 
extreme danger, having an attack of severe maculated 
typhus. The rooms in thiscottage are very dirty com- 
pared with those in Nos. 1 and 2. 

" The total population of the holding 17 and 18, Ship-street, is 
exactly one hmdred souls. 

"The sanitary accommodation consists of a Yartry-water tap, 
two privies (each with two seats), in average order, and one laige 
aahpit, which requires cleansing. 

" Your Sub-Committee would call earnest attention to the 
fonnidable outbreak of feverwhich has taken place in these houses— 
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due, in a great meaaure, to the great oyercrowding of the rooma, 
and to the defective sanitary condition of the basement storey of 
the houses. No less than 11 per cent, of the population are at 
preeerU stricken dawn by feoer, 

** These houses are built on the site of an old graveyard ; they 
fiBU>e the Ship-street Military Barracks, and a line' of stables ia 
situated to the south side of them." — Report of DtMin SanUary 
AseocioHon. 

*^ What are the characters of a fever-nest f The best way to 
answer this question is by describing one or two. I shall begin 
with the worst on my list, 58, Bri(^;efoot4ria:eet. This house ia 
entered from the atreet by a paaaage, with a black and rotten floor, 
in which are open chinka communicating with the cellar below ; 
the boards are damp and aodden with dirt. Going upwarda, we 
find thinga aomewhat better, but the whole upper part.of the houae 
ia dilapidated. Gbing downwarda, we first come to the entrance 
of a amall back yard, a place covered ankle-deep with human filth, 
a privy and aahpit totally unapproachable without passing through 
a aea of dirt, a w&ter-tap running, and waahing auch of the dirt aa 
ia within reach into a pipe aewer which runa tibrough the cellar of 
the houae, and which haa a hole through which the aewage paaaes 
into the cellar, converting it into a ceaapool ; thia cellar ia immedi- 
ately beneath two rooma inhabited by a feimily of fifteen, eveiy 
one of whom haa had enteric fever. In the aame atreet I find 
another houae with all theae characteriatica repeated, except the 
broken aewer, but this houae had no aewer at aU. A house 
in Ohancery-lane furnished eight caaea of fever (aeven typhua 
and one enteric). I waa met on entry by a horrible stench, 
proceeding partly from a filthy back yard, and partly firom a 
alaughter-houae at the rere of a neighbouring houae in Bride-street. 
The cellar of thia house had been filled up — a very proper meaaure, 
if rightly carried out ; but the filling-up matters consisted of such 
mat^ial as to convert the cellar into a decomposing manure heap. 
The passage, back yard, and upper part of the house were similar 
to those akeady described at 58, Bridgefoot-street. I find similar 
conditions, vaiying only in d^;ree, in almost every fever-nest. 
The less prolific fever-nests I find with less accumulated dirt, and 
notably less wet dirt. In many places where there was compara- 
tively little dirt, what did exist was made to do the maximum 
amount of damage by being kept in a continual state of moisture, 
for want of proper drainage, or from drainage water from the roof 
or elsewhere running into the house by the doors, or through im- 
perfectly closed celliur openings. These damp cellars, often nearly 
filled with rubbish, are to be found in all fever streets and most 
fever houses. Many houses have no receptacle for rubbish except 
the cellars ; this is particularly true of comer-houses and houses 
near comera, many of which, l£ not public-houses, are fever-neats. 
Of the condition of these houses I may also state that a large 
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ntimber are condemned houses— that is, houses declared by the 
authorities as unfit for human habitation; but^ through some 
eTasion, or, in many cases, in open violation of the law, these 
houses are still inhabited, and frequently the occupiers eyen pay. 
rent. I find that among my list of ferer houses, there are fifty-two 
returned as bankrupt in the last report of the Collector-General of 
Rates ; thus, the owners of these (who defy the tax-gatherer) and 
of the condemned houses, go free of the burdens of ordinary 
citizens, and claim as their privilege to spread disease and death 
at the expense of their honest, and, perhaps, not more prosperous 
neighbours." — Prrnxdence and DUtritmtion of Fever in Dublin, 

We next come to the conditions affecting the population 
themselves, as promoting causes of Zymotic diseases ; and 
here we meet with great difiiculties in the measurement of 
each of the vajripus factors of density, poverty, and dirt of 
the population. We might expect that one — ^namely, 
poverty — ^would regulate the other two, but it does not alto- 
gether do so, although it is one of the chief regulators. 

Density of PopiUation. 

Density of population seems to be the great promoting 
cause of Zymotic disease. This is shown by a comparison 
between the various London districts and between 13 large 
towns of the United Eingdom, as shown in diagrams II. and 
III. and tables IL and III. Of the 13 large towns — ^in 4 the 
density of population, as measured per acre, is above average ; 
in 3 of these the death-rate is a1x)ve average, and in these 
3 the Zymotic death-rate is above average, the four being 
Birmingham, which is an exception to all such rules. Of the 
28 London districts — ^in 20 the density of population is above 
average; in only 12 of these is the total aeath-rate above 
average, but in 17 out of the 20 (or 86 per cent) the Zymotic 
death-rate is above average. This, I tnink, proves the con- 
nexion between density of population and Zymotic death- 
rate. 

Pa/u/perism. 

That pauperism has also a considerable influence in pro- 
moting Zymotic diseases, may also be shown from the London 
districts; for in 12 of the 28 in which the pauperism was 
above average in 9 (or 75 per cent.) the Zymotic death-rate 
was above average — ^not so ^at as density of population, 
which gives 85 per cent. It is important here to show that 
the density of population and pauperism do not correspond ; 
for in the 20 districts in which the density of population is 
above average, in only 8 is pauperism above average, and in 
12 it is below. As might be expected, in these 8 both 
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pauperism and density of population increased the Zymotic 
mortality. Therefore, though density of population is not 
the exact outr^rrowth of pauperism, yet where both are 
combiued the i^motics prevail to the greatest extent. 

Cleardmeea. 

The next point is the effect of dirt in the promotion of 
Zymotic diseases ; and that dirt has a large share in its pro- 
pagation I have no doubi 

We cannot as yet certainly ascribe any particular kind of 
disease to any particular kind of dirt. The characters which 
I havedescribed as pertainin^to fever streets and fever houses 
are pretty well known to samtarians, aud these are the resorts 
of aU kinds of Zymotic diseases, where dirt is the most pro- 
minent character. Now, what is dirt in considering it in 
connexion with disease 1 It will not do merely to say that 
*' dirt is matter out of place " — an excellent definition, never- 
theless. I do not mean mere personal dirt, but dirty air, 
dirty food, dirty drink, dirty houses, dirtv clothes, and dirty 
persons, all combined ; and these kinds of dirt mea,n poison 
for human beings, and manure for Zymotic diseases to nourish 
upon. The refose of cowsheds and stables is dirt in a farm- 
yard, but it is food for the crops, and ends in being food for 
ourselves when, in nature*s laboratory, it has been converted 
into bread and beef. Thus our domestic refuse is dirt when 
in and about our houses, or when it ^ts into our food or 
driuk, or contaminates the air we breatiie, but on the farm 
may be useful, for in the fields it is manure for the crops, 
but in the house is manure for the fertile growth of all 
Zymotic diseases. 

I shall show you presently how dirt in air, water, and 
food, may and probably does cause, certainly promotes, 
special kinds of disease. Cleanliness, as contradistinguished 
from dirt, means the removal of all useless or injurious 
matters from our persons, dwellings, food, and drink, the 
principal means adopted for which purposes are washings 
and scrubbings; and if we admit — whicn I think few will 
have the hardihood to deny — ^that some diseases are pro- 
moted by contagion, it is manifest that in cleaning away dirt, 
we are removing the dirtiest though most minute of aU 
dirt, the contagious particles of disease. 

AccornmodaMon for the Sick 

Another promoting cause of Zymotic disease is the want 
of proper accommodation for the sick, namely, proper and 
easily expansible hospital accommodation for all fotmsof con- 
tagioua diseases, the want of proper meansofbringing patients 
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thitber, the wsni <rf proper meanB of dismfectioiL and 
sepaxation of the sick and convalescents from contagions 
Zymotics from the healthy. I re^t to say that all tiiese 
wants exist to a lamentable extent m this city. 

In pointing oat what are principal promoting causes of 
all Zymotic diseases, I think I have shown pretty clearly 
how epidemicZymotic diseases attack favourite haunts time 
after time, and that these same haunts are the favourite 
habitats for fever and diarrhoea at all times. The Presi- 
dent of the College of Physicians in the next lecture will, 
1 believe, show you conclusively some of the ways in 
which these conditions make those subject to them liable to 
disease. 

I now proceed to point out the origin of some of the 
more important of these Zymotics, or, more properly, to show 
what conditions seem absolutely essential to tne production 
of them. There are many Zymotics which never seem to 
arise without contagion, although they flourish best on the 
soil prepared for them in the ways already described. It is 
not because we cannot always trace contagion that we are 
to deny its existence, as I think wiQ be clearly proved by 
Professor Haughton. As the subject of contagion will be 
fully treated of by that eloquent Professor, it is quite unne- 
cessaiy for me to refer farther to it, but merely state that evi- 
dence of the introduction of the most alarming epidemics of 
cholera and small-pox through contagion is overwhelming, 
and it is scarcely necessary to say that overcrowding and 
dirt promote contagion. I have now to consider certain 
conditions which have appeared so constantly in connexion 
with outbreaks of certain epidemics, that they seem to be 
essential to the production of these diseases, and may 
therefore be put down as causes of disease. The best 
established of these are the production of cholera, diarrhoea 
and enteric fever, in connexion with water contaminated with 
sewage matter, and air polluted with sewage gas; also the 
causation of typhus fever by overcrowding. Besides these, 
we have it suggested^ and substantial evidence given in 
support of the suggestions, that measles is produced by a 
miasma arising from decomposed vegetable matter, and that 
scarlatina is produced by decompoi^ blood and slaughter- 
house refuse. 

But now, to consider these separately — 

let. Fevers. 

Of these we have four kinds — simple, typhus, enteric, i.6. 
typhoid, and relapsing fever. The first appears to me to be 
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a mere attempt at one of the other two next^ namely, typhas 
and enteric fever, but not sufficiently developed to be able to 
identify it with either. This being my opinion, I believe it 
may arise under the same circumstances, and accordingly I 
find that it nearly always prevails where there is typhus or 
enteric fever, but especially where typhus prevails, as appears 
from the following table of 42 houses furnishing more than 
five cases each in two years : — 

13 houses furnished cases of three kinds of fever. 
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Nineteen houses furnishing typhus, furnished also simple 
fever. The condition which seems necessary to the production 
of typhus is overcrowding, and although overcrowding favours 
the spread of all kinds of contagion, yet in no disease has it 
been so frequently and closely associated with the first 
appearance of disease as in typhus. Dr. J. Heysham (1781) 
traced an outbreak in Carlisle to a house inhabited by 6 
families, and where no windows that could be built up were 
left open, consequently there was no ventilation whatever. 
Typhus began here without any trace of contagion, and then 
spread through the rest of the town. In 1859, typhus fever, 
which for some months had disappeared from Edinburgh, 
arose in a poor locality where the nouses were overcrowded, 
and in no instance was there any suspicion of contagion. 

'' Important evidence in favour of the view that the typhus 
fever poison may be generated from overcrowding, may be derived 
from the various records of what have been termed ' Black Assizes,' 
where Judges, juries, and others in court contracted fever from the 
exhalations from the prisoners, who, in the days prior to the time 
of Howard, frequency suffeied fearfully from what was termed 
* gaol fever ' in those days, but which was nothing more nor len 
than typhus produced by the overcrowding of gaols. The latest^ 
therefore, most reliable account of a Black Assiros is that of 1750 
at the Old Bailey, where 100 prisoners were tried. These were 
either placed at the bar or confined in two small rooms opening 
into the court. Many present were affected with a noisome smell. 
Witlun a week or 10 days, many of those present were seized with 
typhus. More than 40 persons died, including the Lord Mayor, 
two of the Judges, an Alderman, a Sub-Sheriff, and several of the 
jury. Neither the prisoners on trial nor any of those in gaol were 
ivffected by fever." — Dr. Murekiaon, 
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From this account it appears that the poison produced in 
those prisoners by overcrowding was exhaled by them, and 
affected those in their vicinity without any other apparent 
causa 

The following is a good example of the conditions under 
which typhus fever is produced, mentioned in Dr. Murchison's 
splendid work on fevers : — 

** A oonrt, 11 feet wide, with all matters as to drainage and water 
supply in good order, and recently coiistnicted. Fever arose in 
house No. 10, which consisted of 2 floors comiected by a narrow 
staircase. 

Ground floors : cvbie F«et 

Front room, . 695 Occupied by a mother and 6 children 

Back do., . 544 and grandmother, who came to 

nurse those who were sick. 
Upper floors : 

Front room, . 680 

Back do., . 497 

"Before the arrival of the grandmother each had 163 cubic feet, 
affcer her arrival 142 cubic feet. Windows had all been shut up 
for the winter, and there was no means of ventilation. The rooms 
had the well-known animal odour of overcrowded houses." 

This is only one sampleoftheconditions under which typhus 
is produced (street 36 A). I could mention a number of 
others from various authors, as also from the reports from 
the Dublin Sanitary Association and from my own ex- 
perience. So many instances of this kind bein^ recorded, 
and so many having been foimd to be the first beginnings 
of typhus epidemics, the conclusion is almost irresistiUe 
that overcrowding is suflident to generate typhus de movo. 
An additional, though not absolute, proof that typhus fever 
is caused by overcrowding is that at the time of year at whidi 
overcrowding is greatest, namely, in the winter months, 
typhus fever prevails to the greatest extent,as alreadypointed 
out by Dr. Moore, althou^, as I have shown elsewhere, 
during its prevalence it is temporarily increased by increased 
moisture and temperature. 

Enteric Fever. 

The evidence that enteric fever is the direct product of 
food, drink, or air contaminated by the presence of decom- 
posing sewage matter, or by the miasma exhaled thereby, 
IS, if possible, stronger than the evidence of the production 
of typhus by overcrowding; because in the latter cases many 
other of the causes favouring the spread of Zymotic ^~ 
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co-existy but in many cases, with regard to the former, nearly 
all other causes except the presence of the decomposing 
matter can be excluded. I need scarcely refer, in this 
assembly, to the sickness of the illustrious Vice-Patron 
of this Society, His Royal Highness the Prince of Wales, and 
his hospitable and noble friends, who were struck down with 
enteric fever at a time when almost, if not quite every cause 
was excluded except sewage exhalations. 

I had recently experience of an epidemic of enteric fever 
breaking out in a large educational establishment in this 
city~omngto the want of proper drainage, which led to the 
contamination of the atmosphere with sewage exhalationsand 
conseouent sickness of a large number of those exposed to 
its influence. 

The class-rooms in which the various students attended 
lectures were situated in one building. In this same b uilding 
some of the male students resided The remainder of the 
male students resided in a separate house in another street. 
The female students resided in a third building at a consider- 
able distance from the building containing the lecture- 
rooms. 

In the area of the building containing the lecture-rooms 
were situated latrines for the use of the male students only; 
there was also a pump in this area, but at some distance 
from the latrines, nrom which drinking water was occasion- 
ally obtained. This pump was partly supplied by well and 
partly by Vartry water, but there was no evidence that this 
pump supplied the usual drinking water for the male pupils. 
The situation of the latrines was so low (but slightly above 
high water mark) that the drainage of these was driven back 
at each rise of the tide, and when the tide rose veiy high 
the area itself was flooded with sewage matter of the most 
disgusting character. Thus all the' gases from the decom- 
posing sewage were mixed with the atmosphere breathed by 
the unfortunate pupils each time they visited the area. 
The result was that many of those who frequently visited 
this area (14 out of about 70), were attacked with fever, and of 
these 4 died. None of the female students and none of the 
others who frequented the lecture-rooms and who did not 
visit the latrines, were affected with fever. 

As instances of localized outbreaks of fever depending 
upon sewage contamination of water, I may mention the 
instances of Terling, Guildford, and Winterton, mentioned 
in the reports of the Medical Officer of Privy Council 

Terling is a village in Essex, with a population of about 900 
souls, is very much isolated and cut off frt>m communication 
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with neighboormg localities, so much so that most of the 
inhabitants are related to one another by marriage; their 
physical and moral characters are both very low. The inhabi- 
tantsarenearlyaUfarm labourers, Uvingin houses constructed, 
with few exceptions, of lath-and-plaster, or worm-eaten wood. 
The people are all badly fed. The cottages are surrounded 
with almost every conceivable nuisance. " Slops and ashes," says 
Dr. Thome, the Inspector who writes the Report, 
" thrown down in unpaved yards and gardens, manure heaps, 
cesspools, and masses of decaying vegetable matter"— all 
rubbish and excreta — lay scattered about in aU directions. 

"Surrounding one cottage and within a radius of 20 feet, 
I found one pig-stye, three manure heaps, two cesspools, and 
a privy the contents of which extended for 12 feet down an 
adjoining field." 

In the centre part of the village, as shown in the map 
accompanying the Report, each cottage or each group of 
cottages has its own well, and if the ground is at all imdu- 
lating this is sure to be situated at the lowest point. AU are 
sunk in the gravelly stratum (which imderlies the village) 
and as a rule uncovered, lined with loose bricks (without 
mortar or cement), depth 5 to 40 feet, according to height of 
ground. On a higher level and surrounding these weUs, are 
all the nuisances mentioned above, the drainage from which, 
owing to the porous nature and lieof the grouna, as a matter of 
necessity finds its way into the wells. None of the outlying 
houses have wells, but derive their water supply from pools 
in the fields frequented by cattle and described as "nothing 
better than stinking pools." Overcrowding was frequent, 
the sick sometimes oeing two or three in a bed ; in some 
places 82 cubic feet of space was allowed to each person. 

In this village 208 cases of fever of a very bad type 
occurred besides diarrhoea, and 10 cases of fever in Terling- 
place, the neighbouring residence of Lord Rayleigh. 

The first case of enteric fever arose in the person of Lord 
Rayleigh' s dairy-maid, who drank the water taken from the 
river Lea in the immediate vicinity of the entrance of a 
sewer. This dairy-maid had been in Somersetshire but had 
returned three weeks before she got sick, and as the cases 
that followed next had no connexion with this case, the 
supposition of the introduction of the fever by this person is 
unlikely ; it is more than probable she had also opportunities 
of using water from some of the village wells. 

The epidemic followed the rising of the wells after their 
having been lowered by long-continued dry weather, the 
rising of the water being caused by wet weather, whichi 
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while it filled the wells with rainwater, also washed all the 
dirt in the vicinity into them. 

The first cases which arose after that of the daiiy-maid, 
were in five cottages built of wood, surrounded by pigsties 
and dirt, all dirt being thrown out into an unpaved jrard 
sodden with dirt, in which yard is situated the well for all 
the inhabitants of the row. 

At No. 1 there was 1 case and death. 
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The weU had dried up and not been used for two months, 
and water was obtained fix>m a well in the neighbourhood 
where no great diminution of the water had taken place. 

On November 19, a woman was ill, not of the fever, in 
one of these five houses, and water was wanted for cleansing 
purposes but none was in the welL On November 26, 
water was found to be in the well and was immediately used 
for drinking purposes. Ten days after using this water, or 
at the end of the time usually allowed for the incubative 
stage of enteric fever, the first case of fever arose in the 
person who had used the water, the other cases in these 
five houses immediately followed the first case. 

The inhabitants of another set of houses in the immediate 
vicinity, who were deprived of their own water supply by the 
drought, got water irom the same well as the fiist set of 
houses derived their supply from before the 26th of 
November. So long as they were thus supplied no fever 
appeared, but 14 days after the water returned te their own 
well, fever appeared amongst them in due course of time. 
The epidemic spread in the same way to the rest of the 
village, and Lord Bayleigh's house became infected in a 
simibiT manner, those being affected only who used water 
firom a well contaminate4 by sewage matter by leakage firom 
a tank in the neighbourhood of the pump. From the 
peculiar construction of the house the portion of the inhabi- 
tants supplied with water from this source were completely 
isolated from those in the rest of the house. 

Of course all the water in this village must have been 
contaminated with sewage matter for years. Why then 
did fever not arise before ? The answer is simple ; the wells 
were never before emptied by drought and quickly filled by 
wet weather, all the dirt being thereby concentrated in the 
first washing of the sewage-sodden eaiih. 
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An almost similar, though not so fatal, an epidemic arose 
at the village of Winterton. I may give an example of the 
commencement of this epidemic without further following 
its details. 

A row of four houses were supplied with ,water from a 
pump well, within 14 feet of which were situated one open 
drain, one open ashpit, two pigsties, three privies, and one 
cesspool, all from 18 inches to 3 feet on a higher level 
than the well 

In No. 1 there lived 3 persons, 2 of whom had fever. 
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The people in No. 4 would not drink the water because 
it had a bad taste, and therefore escaped the fever. 

Guildford affords another example of how much influence 
dirty water has in producing enteric fever. This is a town 
which, in the year 1861 had a population of 9,000 inhabitants 
living in 1,675 houses. The town stands on chalk on the 
side of a hill. The stratum of chalk afforded a natural 
drainage for the town, all sewage being conducted into cess- 
pools, which drained themselves into the chalk, and there- 
fore remained nearly always dry, and were never known to 
be offensiva There was no system of drainage at Guildford 
at time of outbreak. The water supply was derived from 
several sources — 

1st. From an old well sunk in chalk at the bottom of the 
hill, from which water is pumped by a water-milL 

&id. A new well from which water was pumped to the 
upper parts of the town by engine power. 

3rd. From private wells attached to the houses. 

Nine himdred and twenty-eight houses are supplied from 
the first two sources, 747 from the private wells. 

Some enteric fever always is present in Guildford in its 
poorer parts. 

The outbreak occurred in the last days of August in the 
upper part of the town where it had not previously prevailed, 
and where the wealthier part of the population reside. What 
were the influences to which the infected districts became 
exposed, which were followed by the fever ? There were in 
all 264 eases of fever, of these 177 were in the 330 houses 
supplied by the high service water supply, 30 in 698 houses 
on tne low service water supply, and 57 in 747 which received 
no water from the public water works. This shows at once 
that those receiving the high level supply were more liable 

VOL. VIL— NO. L U 
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to enteric fever than any others ; and excluding the ordinary 
cases, and the case of children who attended school in the 
infected districts, but who resided elsewhere, nearly all the 
fever arose among those drinking the high service water 
which wafl drawn from a reservoir in the high part of the 
town, kept fiUed from the well by the pumping engine on the 
low ground. 

Up to Aumist 1st these people had a constant supply of 
water from tne high level reservoir ; on that day the engine 
broke down, and the water supply from the old well and 
wheel was resumed. At this time there was still some water 
left in the high level reservoir, which was left there exposed 
to the influences of the heat of August weather, which 
would promote decomposition of any organic matter it might 
contain. On the 17tn of August the water-wheel broke 
down, and thus the second supply to the occupiers of the 
high level district failed. Half a loaf being better than no 
briad, the small residue of dirty water was supplied to those 
houses, and then followed the fever. The well from which 
the water had been pumped was found to be contaminated 
with sewage, which was comparatively harmless until con- 
centrated and acted upon by exposure to the summer heat 
while it lay undisturbed for nearly three weeks in the 
reservoir. 

Two points are here illustrated : — 1st, how sewaffe con- 
tamination poisons water ; and 2nd, how this poison is 
increased in intensity by decomposition and. concentration. 

An outbreak of enteric fever at Islington has been shown 
by Dr. Ballard to have depended upon the sewage contami- 
nation of milk from a d^ory-yard pump, which had been 
used to increase the value of the milk to the dairyman, at 
the expense of the health and lives of his customers. 

Of 2,000 families resident within a quarter mile radius of 
the dairy-yard, 142 were supplied with milk from this dairy, 
of these 70 were invaded by enteric fever within 10 wee^. 

'' It is remarkable," says Dr. Ballard, " bow typhoid picked out 
the customers of this dairy ; thus in one long ro«d and a street 
issmng from it, at a distance of a mile or more from the dairy, it 
supplied 3 families — of these, two had typhoid. It supplied 4 
families in a neighbourhood of about 70 houses — of these, 3 had 
typhoid ; it supplied 4 families in a row of 9 houses, typhoid 
occurred in 2 of them ; and in the other 2, cases of a mild 
febrile character occurred." 

And so on in many other instances. Dr. Ballard also 
shows that only those who consumed the milk were aflFected 
by fever, and of those who worked in the dairy-}wd 
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and did not use either the dirty milk or dirty water none 
had the fever. On examination, Dr. Ballard found that tibe 
pump from which the milk was, I believe, undoubtedly 
watered, was contaminated by sewa^ infiltration into the 
tank fix>m which the pump water was derived. 

Within the last few weeks similar examples have been 
presented by Dr. Russell, who showed that of 72 families 
in 5 streets supplied by a dair3anan in whose faMly enteric 
fever prevailed, 22 had fever ; and in 32 families supplied by 
this dairyman there arose 36 cases of fever. 

In conclusion Dr. Bussell remarks : 

'' I regard this as an extreme illustration of what most frequently 
happens where the sale of articles of food is conducted in close con- 
nexion with families, and all their attendant ailments. Millr ig, 
from its composition, a peculiarly favourable medium for the pro- 
pagation of tiie germs of disease, and particularly of enteric fever, 
and it is very likely that many apparently inexplicable outbreaks 
of enteric fever in families are caused by milk, or even solid food 
contaminated in the retail shops, especially among the poor. - It is a 
very common practice in all parts of the city for parties to live and 
rear families in rooms behind shops, through which often the sole 
access lies, and in which groceries, milk, provisions of all kinds, 
sweetmeats, fruit, d&c., are sold. These shops are * served ' by one 
or both parents, or by some grown-up child, and when infectious 
disease enters such a family, it cannot fail to be the source of quite 
peculiar risk to the public. I have been so much impressed with 
this by a series of cases in point, that I applied to Mr. Lang, the 
Procurator Fiscal, to ascertain what legal powers existed to deal 
with them. Mr. Lang writes his opinion that persons situated 
as described in the various instances given in your letter have not 
proper lodging or accommodation. It will, therefore, be possible 
by this and o^er provisions of the Public Health Act to deal with 
such cases, so as to save the poorer classes from the obvious dangers 
of contagious sickness in such circumstances. I have, therefore, 
issued to the Sanitary Inspectors an instruction that STstematic 
attention be paid to the health of all families living in the circum- 
stances described, by a more routine visitation than from the 
character of the people and the locality might be thought necessary. 
Any case of iafectious disease discovered must be specially and 
immediately reported to the medical officer. The greatest care is 
to be taken not to injure the interests of the parties referred to by 
unnecessary publicity in the discharge of this duty ; but at the 
same time there is a veiy obvious danger to the public from their 
private sickness, arising from their mode of living, which quite 
warrants the interference of the department.' 

** The fatal activity of milk as a cause of disease has also been most 
carefully and scientifically investigated by Dr. Taylor, of Penrith ; 
Dr. Bcdl, and Dr. Thome. It has been shown that not only 
VOL. vn. — ^NO. I. H 2 
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tjrphoid but small-pox, scarlatina, and eren cholera, have probably 
beim communicated to people, through the medium of milk. It 
is, therefore, of the utmost public importance to inquire into the 
sanitary condition of the cow-aheds and dairy-yards. 

** The following is a graphic desaiption of the dairy-yards in 
the south side of the city, by Mr. Benson Baker, of London, who 
published some notes on a sanitary tour through Dublin about 
two years ago. Any one who will take the trouble to inves- 
tigate the matter now will find it equally applicable : — ' In the 
most densely-populated and fever-infected district, in close vicinity 
to the Corporation manure depot in Marrowbone-lane, are to 
be found the cow-sheds and dairy-yards of Dublin. These yards, 
like the neighbourhood, are abominably filthy ; manure is 
allowed to accumulate in heaps, from which may be seen small 
black fetid streams flowing into the open streets. The effluvium 
from these yards is absolutely poisonous, and is only equalled by 
the atmosphere in the. cow-sheds. In this district man and beast 
alike fall easy victims to preventable disease.' Speaking of the 
condition of the cows, he adds — ' Dr. Cameron says that the loss 
from pleuro-pneumonia sustained by Dublin dairymen is at least 
10 per cent., yet the dairymen cannot be convinced that the disease 
is contagious, and, therefore, unless under compulsion from the 
sanitary authorities, they never disinfect their premises after the 
removiJ of diseased beasts from them.' The vital powers of the 
cows are lowered by their constant respiration in close fetid stables. 
In some of the sheds the cubic space allowed for a large cow is less 
than the minimum — ^viz., 300 cubic feet of breathing room — 
allowed a man in a registered lodging-house. The cows were so 
dose to each other that it was impossible that they could all lie down 
together. On questioning the owner on this point he fiMsetiously 
replied, 'Gonah, sir, they take it turn about.' This repartee 
might excite a laugh if the occasion of it did not inflict crudty on 
the beasts, and tend to affect the people with disease. It is not 
surprising to learn that milk obtained from cows herded together 
in such unsanitary conditions, not only conveys foot and mouth 
disease, but typhoid and other zymotic diseases to the consumer." 

I have little doubt that many cases of fever and diarrhoea 
are produced in a similar way in Dublin, by the sewage con- 
tamination of milk. Any one who visits a DuWin dairy-yard, 
must have been convinced that the milk derived therefrom 
must run great chances of sewage contamination of some 
sort, for more fearfully filthy places can scarcely be imagined. 
Where causes of enteric fever and typhus co-exist, both dis- 
eases will arise at same time and sometimes even in same 
person, as I have shown to be the case in an accoimt of fever 
at 60 Bishop-street. — Irish Hospital Gazette. 

While on this subject I may mention that not only enteric 
fever, tlit cholera, small-pox, and scarlatina^ are Kable to 
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spread in this way. I have treated daiiy^maids for small- 
pox and scarlatina ; and I regret to find on Dr. Mapother's 
street list of cholera in Dublin, in 1866, which he has kindly 
lent me for the purpose of this lecture, that many dairies 
are included as having been invaded by this disease. Dr. 
Taylor has demonstrated how scarlatina was spread in 
Penrith by means of milk, and similar observations have 
been made by Drs. Bell and Thome. I believe I narrowly 
escaped a visitation of cholera in my own house from a 
simiW cause in 1866. It is to be hoped that if, notwith- 
standing Dr. Cameron's efforts, our dairymen still persist 
in diluting our milk they will confine themselves to Vartry 
water. Dr. Reynolds has shown you how to distinguish 
in many ways good milk from bad, but imfortunatelv 
no means is as yet known for distinguishing milk 
poisoned by disease germs. The same conditions which 
favour the spread of enteric fever, also favour the spread of 
diarrhoea, and in point of fact many deaths of enteric fever, 
especially in childi*en, are registered as cases of diarrhoea. 
Enteric fever is a disease of summer, when the decomposition 
of sewage matter is favoured by the high temperature. Ad- 
ditional proof of the constant influence of poisoning by 
sewage matter is drawn from the Reports of the Medical 
OflBcer of the Local Government Board (formerly of the 
Privy Council) of England, where in every instance where 
a town is reported as infected by enteric fever, we find that 
the arrangements were such that the inhabitants were 
poisoned by their own sewage. 

Relapsing fever is generally believed to be the direct 
product of famine, but being contagious may communicate 
itself to well-fed persons. It is as Dr. Stokes informed you, 
when speaking of the great famine fever, frequently followed 
by typhus. 

Cholera. 

In close relation to enteric fever as to causation, stands 
cholera. The most constant condition connected with the 
spread of cholera is an impure water supply, or a supply 
contaminated with sewage matter. I could give numerous 
instances of this, but shall confine myself to the one of 
London, where terrible experiments have been carried out 
on a most gigantic scale, wnich prove the relation between 
impure water supply and cholera. I do not mean to say, 
positively, dirty water produces cholera, but it certainly 
promotes it, whether by containing the germs of that dire 
disease, or by merely affording a suitable and apparently 
necessary soil for the disease to grow upon. 
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This I may say has been demonstrated by the various 
effects produced in London by the different cholera epidemics 
of 1854, 1849, and 1866, on each district according to the 
nature of the drinking water supplied to the inhabitants. 
This was first pointed out by Mr. Simon, in his ''Beporton 
the cholera epidemics of London, as affected by the con- 
sumption of impure water," pubUshed in 1856. This Beport 
was the result of most painstaking and lengthy inquiry into 
the most minute details of water supply, population, and 
distribution of cholera in 1849 and 1854, in the London 
districts lying south of the Thames. A similar report by 
Mr. BadcUffe has been published in the Beport of the 
Medical Officer of Privy Council for 1866, showing the 
connexion between the diffusion of cholera and impure 
water supply in the east end of London, in the last cholera 
epidemic, that of 1866. 

In the epidemics of 1849 and 1854, cholera fell with the 
greatest severity on the portion of London lying south of the 
river, under the following circumstances: — 

There were, and I believe are still, two companies 
supplying this district (which comprises St. Saviour's, Stb 
Olave's, and St. George's, South wart, Bermondsy, Newing- 
ton, Lambeth, Wandsworth, Camberwell, and Botherhithe) 
with water, the competition was great between these two 
companies, so great that out of 31 suD-districts there were but 
eight which had but one company's mains within it, and in 
many cases the mains of both companies run parallel in the 
same streets, supplying about equal number of the houses. 
Thus the population supplied by the two companies were so 
intimately mixed, that with the exc ept ion of the water 
supply the conditions were identical We have thus a most 
perrect arrangement for testing the influence of bad water in 
promoting cholera. The two companies in question were 
the Lambeth Company and the Southwark and Yauxhall 
Company, supplying a population of about 466,000 in 1849, 
and about 511,000 in 1854. 

In 1853 and '54, the Lambeth Company, which derived 
its supply from the Thames at Ditton, a source pure (dirty 
though it may be) in comparison with that of the sister 
company, supplied 24,854 houses, comprising a population of 
166,906 persons, and there occurred 611 cholera deaths, being 
at the rate of 37 to 10,000 persons living. 

The Southwark and Vauxhall Company derived their 
supply from the Thames at Battersea, which was ''found to 
be of almost incredible foulness," swarming with living things 
and filled with particles of dirt. In 39,726 houses, comprising 
268,171 persons, there occurred 3,476 cholera deaths, or 
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at the rate of 130 to every 10,000 of those living, or about 
three and a half times eus many as those drinking the better 
water. 

In 1854 the Lambeth Company gave the best water, but 
in 1849 it gave worse than the Vauxhall Company, for the 
Lambeth Company during the interval moved their works 
up the river, while the Vauxhall Company remained where 
they were, and even this source became more impure from the 
increased drainage poured into the Thames by the increased 
population of London. Accordingly we find that in the 
epidemic of 1849, in the houses of the Lambeth Water 
Company's tenantry, there died no less than 1,925 persons, 
although the population was less than in 1854 when but 
611 diM of cholera. 

In 1849 there died among the Vauxhall Company's ten- 
antry 2,880, or less than the 3,476 of 1854; making all 
allowances for increased population, the mortality was higher 
than 1849, and the water worse. It is thus dear that, in 
the southern districts of London where the water supply 
improved, cholera was less, and where it became worse cholera 
was more prevalent. In 1866, when, by the enforcement 
of a new Act of Parliament^ the Vauxhall Company had been 
compelled to obtain a new supply, and the Lambeth Com- 
pany had improved its supply, there was but little cholera on 
the south side of the Thames. On the other hand, a dirty 
water supply poisoned the greater portion of the east end of 
London on the north side of the Thames, as shown in Mr. 
Radcliffe's report, previously referred to. 

The East London Water Company supplied two districts, 
both of these were infected by cholera, one severely, the other 
but slightly. There were two sets of reservoirs — one at a 
place called Lea Bridge, the other Old Ford. The district 
supplied from Lea Bridge was severely afiected ; that supplied 
from Old Ford was terribly swept by the epidemic. But why 
was this when the water was from the same sources in botn 
cases, and why did not cholera always pervade the popula- 
tion supplied from the Old Ford reservoir ? The "Ola Ford" 
reservoir was contaminated by sewage from the River Lea, 
which at that point was a sort of canal, into which drains 
emptied themselves, and which were possibly even contamina- 
ted by the drainage from the first cholera cases. It was not 
imtil in consequence of a short supply of water that this 
reservoir was used that cholera spread through the district. 
A map accompanying the report shows, by shadings, the 
various degrees in wich cholera invaded the differeiit dis- 
tricts of London in 1866, and graphically demonstrates how 
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fatally the district supplied by the Old Ford reserroirs of 
the ^last London Water Company were affected. 

The story of the Broad-street Pump by Dr. Snow further 
proves the influence of dirty water in spreading cholera^ as 
also did a special outbreak in connexion with a pump in 
Duke-street, in this city. Thanks to the exertions oi my 
friend and fellow-citizen, Sir John Gray, we are not likely 
ever to suffer from the effects of an impure water supply ; 
and I have no doubt that when cholera again visits us we 
shall have few such stories as that of the ''Duke-street 
Pump." But we must not here forget Dr. Reynolds' remarks 
about the poisoning of water by dirty cisterns. 

Viduable evidence in support of the connexion between 
cholera and water supply is given in Dr. Pett^ikofer's papers 
on the connexion "between cholera and ground water; as 
also the instructing paper by Dr. Mapother on the relation 
between old rivers and sewers, and the distribution of cholera 
in Dublin, in whidi he showed the predilection of cholera 
for these sites. 

Measles. 

Next, we have tosee under what circumstances measlesarise. 
The only conditions yet shown to be intimately connected 
with measles are decomposition of vegetable matter, especially 
straw, and the presence of the lowest forms of fungi, com- 
monly called mustiness. 

Dr. Salisbury, of Newark, Ohio,XJnited States, has demon- 
strated, beyond doubt, his ability to produce measles (or a 
disease undistinguishable from it), just as the gardener 
can produce mushrooms by preparing a bed upon which 
they are to grow. 

Dr. Salisbury refers to the various fungi which attack grain 
as smut and bunt, to those attackmg animals as Mursadine 
{Botriftis Bassiana) attacking the sukworm, and the mould 
which kills the house fly in autumn (SporeTidonema muacce), 
and which we see as white rings around the poor little 
animal's body, and finally against our window panes after 
the death of the fly. Many skin diseases are now known to 
be associated with the production of vegetable growths on 
the surface of our bodies. 

Ist. Dr. Salisbury points to the case of Mr. Dill, who got 
an attack uniistin^ishable from measles while engaged in 
turning over a stack of musty straw, the odour from which 

Sendstontl^ remained in his nostrils for long after he had 
one handling the straw. 
2nd. In an outbreak of measles at the militaiy camp 
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near Newark, Ohio, there was no trace of contagion ; the out- 
break followed immediately on the melting of me snow while 
wet^ which made musty the warm straw which the men slept 
upon in their tents. 

3rd. Oases mentioned by Mr. S , in the persons of 

those employed in thrashing wheat that had become heated. 

These cases su^ested to Dr. Salisbury the inquiry, whether 
camp measles were caused by musty straw. He examined 
the musty straw (wheat straw) to which had been attributed 
the cause of the measles, he found certain fungi which are 
figured in his work. He, to prove their identity with wheat 
straw fungi, grew them in a W. 

He then grew some fimgi with which he inoculated him- 
self, and produced the symptoms of measles with a partially 
developed rash; a second inoculation failed to produce 
similar effects. Similar effects were produced by inoculation 
of his wife. 

In a family where measles broke out, inoculation by the 
straw fungi, while giving measles of a modified form, pre- 
vented the occurrence of unmodified measles. These are 
substantiated by other evidence, and are still further 
proved by the observations of Dr. Moore, which proved that 
measles is a disease of warm weather, or in other words, of 
that kind of weather which promotes the growth of the 
lowest forms of fungi and mouldiness. 

Measles have been also shown to arise in connexion with 
musty linseed meal, by my friend and former colleague at 
Cork-street Hospital, Dr. Henry Kennedy, in a paper in the 
Dublin Medical Journal. 

The only miasm which has as yet been shown to have 
any special connexion with scarlatina is that arising from 
the decomposition of slaughter-house refuse. This origin 
for scarlatina was first suggested by Dr. Oarpenter of Oroy don. 
Scarlatina has also been attributed to overcrowding ; but I 
have not yeb been able to convince myself that the prevalence 
of scarlatina in connexion with overcrowding is to be 
attributed to any other effect of overcrowding than the well 
known tendency of that condition to favour the spread of 
conta^on. To consider the question of the influence of 
slaughter-house refuse — Dr. Oarpenter has shown in 9 cases 
of localised epidemics of scarlatina where the possibility of 
contagion seemed to be excluded, that the presence of 
decomposing slaughter-house refuse was the only assignable 
cause. It is unnecessary to give the details of these cases, 
but the most of them occurred under circumstances where 
all other sanitary arran£;ements were good. 

The origin of scarlatma in connexion with decomposing 
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sLau^hter-houae ref ase, is fdriher confirmed by an analysis of 
ihe death reeistiy of No. 2 district of the south city district, 
undertaken oy Ihr. Maunselly who found that out of 6,000 
deai^ registered in that district during the nine years 1864 
to '72 inclusive, there were 268 deaths from scarlatina^ of 
these 95, or more than one-third, occurred in the immediate 
neighbourhood of the slaughter-houses connected with the 
Clarendon, Castle, and ]Sackhall Markets, and another 
limited neighbourhood containing but one slaughter-house. 
The area in which these deaths took place is but one-eighth 
of the whole district. Two of these slaughtering dismcts 
are not remarkable for the prevalence of Zymotic disease. 

The conditions which are essential to the production of 
whooping-cough are at present tmknown, but tne constancy 
with which it follows measles, points to the &ct that what 
will control the latter will also control the former. Dr. 
Moore has shown how whooping-cough prevails in winter^ 
measles insummer — ^the former following the latter and being 
aggravated by the effects of low temperature, favouring chest 
affections generally. No condition is yet known essential to 
the pi*oduction of small-pox, but this is the most preventable 
of all Zymotic diseases by the simple and certain method of 
vaccination, so certain and safe a measure, that everyone is 
convinced of its certainty and safety except a few misguided 
and wrong-headed people who are more to be pitied than 
feared, and who should for the safety of society be handed 
over to the Commissioners who take care of the welfare of 
persons of weak intellect. 

If other instances were required to show the value of 
sanitary measures, they could easily be produced. I will 
only mention two others as being derived from our own 
dty. The cases of triermia nascentvu/m, or nine dskjs' fits, 
arising in infants in the Lying-in Hospital which have been 
I mimit say, annihilated by the preventive measures of 
ventuation and cleanliness first instituted by Dr. Clarke, 
and thus described in Dr. Churchill's able work on diseases 
of children : — 

'' No iDstitution as far as I know has ever afforded such ample 
experience of the disease as the Dublin Lying-in HoE^ital, before 
the improvements in ventilation and cleanliness introduced by the 
late Dr. Joseph Clarke, to whom we are indebted for the best 
description of the attack. Dr. Joseph Clarke enumerates three 
especial existing courses of the disease — ^first, impure air ; second, 
neglect of keeping the infants clean and dry ; and third, irregtd«rity 
of living on the part of the mothers, especially the abuse of 
spirituous liquors. At the end of the year 1782, of 17,650 
infuitB bom in the Rotunda Hospital 2,944 died within the fiist 
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fortniglit) or nearly every sixth child, and that owing to trismuB. 
After the precaution he (Dr. Clarke) adopted the same pure and 
adequate Tentilation in the hoepital, out of 8,033 bom alive, only 
419 died in the hospital, or oiily 1 in 19^. During Dr. CoUinisf 
Masterahip, of 16,654 infieaitB bom there were oiuy 37 cases of 
trismus. Here is a splendid instance of the results of preventiye 
medidne." 

The other is the case of puerperal fever, a disease 
originating in the overcrowdiiig of parturient women, as 
referred to in Dr. Farre's letter, quoted in the conunencement 
of this lecture, which I think is veiy well shown in Dr. 
EvoiT Kennedy's work on this subject and the truth of 
whi(m I believe has been fatally demonstrated in the Dublin 
Lying-in Hospital, but whidi, thanks to the reforms 
introduced by the late Dr. Collins, to the enei^getic efforts of 
the present Master, Dr. Johnston, and to the knowledge of 
defects pointed out by Dr. Evory Kennedy, is not l^ely 
again to afford the opportunity for demonstrating the 
dependence of this disease on bad sanitary arrangements. 

Puerperal fever can, I believe, be almost if not altogether 
annihilated, like the nine days' fits, by isolation of the mothers 
either by separate buildings, as suggested by Dr. Kennedy, 
or by the complete isolation of the various wards by some 
other means. 

Having shown the chief, original, and promoting causes 
of zymotic disease, it is manifest that the remedies are — 

1. In building new towns or villages to select healthy sitea 

2. Proper drainage, both house drainage and general 
drainaee. 

3. To prevent old ruinous and dirty houses from being 
inhabited, and to prevent new houses from being constracted 
so as to be injurious to the health of their inhabitants. Mr. 
Henderson will point out in his lecture how this is to be 
effected. 

4. To prevent overcrowding either in houses or districts. 
This must be accomplished by constant inspection of all 
houses inhabited by the poor, by the regulation of the width 
of streets, the promotion of open spaces within towns, and by 
the breaking up of closed courts, and the making of wide 
thoroughfares through closed up neighbourhoods. 

6. To promote cleanliness — 1st, By the employment of all 
legal powers to compel and assist in the removal of dirt ; and 
2nd, To educate the people to believe that ** cleanliness is 
next to godliness." 

7. To provide proper accommodation for the sick at all 
times, and also during epidemics : — (a.) By proper hospital 
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aooommodation at all tunee. (&J By proper means of brii^- 
ing patients to hospital (c.) By the provision of spedal 
hospitals or wards^ in connexion.with general hospitals, to be 
used only in time of epidemics. (£) Refuges wh^re the 
healthy can be separated from the sick until the sick can be 
removed to hospital, and the houses or rooms they occupied 
cleansed and disinfected, (e.) The provision of accommoda- 
tion for convalescents from zymotic diseases in convalescent 
homes. (/.) Proper and systematic disinfection of all places 
where sickness prevails or has prevailed. 

These must oe all accomplished by means of a well 
organised sanitary system, and I am sorry to say such a 
system exists in but few large towns, not at all, I may say, 
in the country, and scarcely anything worthy of the name 
of organization is at present to be found in Dublin. The 
treatment of the sick and the prevention of disease should 
be under the same department, which should also have 
under its control all matters for the relief of the poor, re- 
gistration of births and deaths, and the performance of 
vaccination. Each large district should be under a Chief 
Medical Health Officer and every dispensary district should 
have for its Sanitary Officer the dispensary Medical Officer 
acting under-the Chief Officer of the district. The Chief 
Officer should have almost absolute power, and should be 
only appointed with the consent of, and also removed by 
the chief sanitary authority of the state, namely, the Local 
Government Boara. The absurdity of placing the adminis- 
tration of sanitary matters under the absolute control of 
Committees of Town Councils and Poor Law Guardians, 
many of them fi*equent offenders against sanitary law, is so 
great, that it will be at once perceived by every intelligent 
and thoughtful person. 

I wish now to return my thanks to those who have given 
me their assistance in collecting materials for this lecture, 
namely, to Mr. Simon, the Medical Officer of the Privy 
Council ; Dr. Burke, Medical Superintendent of the Irish 
General Registration Office; Dr. Ballard, of the English 
Local Government Board ; Dr. Mapother, Medical Officer of 
Health fortius city, and Dr. MaunspU, the able and energetic 
Secretary of the Poor Law Medical Officers Association. I 
have endeavoured to fulfil my difficult task to the best of 
my ability, and I trust that any shortcomings may be ex- 
cused, and that you will believe that I have done my best 
to make a grave medical subject as little mipleasant and as 
interesting and useful as possible. 



DIAGRAM IV. 

Showing the Comparatiye Mortality from the seyen principal 
Zymotic diseases during 9 years, from tS64 to 1872 inclusiTe. 

in tlie Cily of BnUin. 
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VI. — On Liability to Disease, A Lecture delivered by 
Alfred Hudson, M.D., Dubl., M.R.I.A., President of the 
King and Queen's College of Physicians in Ireland. 

In his lectures on Public Health Dr. Guy observes that 
the science of Hygiene '' makes application of a know- 
ledge remarkable for its amount, and the great variety of 
sources whence it is derived." 

The truth of this observation has been illustrated by the 
gentlemen who have preceded me with reference to the 
sciences of chemistry, meteorology, and geography, and to 
the social condition and vital statistics of the community, 
and the relation of each to the genesis and diffusion of 
epidemics of zymotic disease. It now devolves upon me to 
occupy your attention for a short time with the considera- 
tion of those internal conditions and external agencies which 
increase our liability to disease, or, to use the language of 
the profession, act as predisponents or predisposing causes : 
and inasmuch as these conditions are either inherent in our 
constitutions, or involved in those surrounding agencies 
which minister to the nutrition of our bodies, or that mole- 
cular change, progressive and retrogressive, essential to 
healthy organic life, it will not be possible to explain their 
mode of action without reference to the laws which regulate 
this important function. 

In the spread of epidemics two factors have long been 
recognised and illustrated by different comparisons. One of 
the best, says Dr. Hecker (in his History of the Epidemics 
of the Middle Ages), is the German word signifying " setting 
on fire " which compares the exciting disease in i^e a'ppro- 
priate body with the inflammation of combustible matter by 
the application of fire, or with the kindling of gunpowder 
by a spark. Another analogy employed by several writers 
compares the materiea Tnoroi to seed ; the human body to 
the soil into which it is received, and concurring agencies to 
the seasonal influences which favour its germination, growth, 
and ripening, or reproduction^ 
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This analopQr corresponds to the three agencies which we 
severally denominate exciting, predisposing, and determining 
causes ; by the first of which we denote uie zymotic poison; 
by the second all those influences, intrinsic or extrinsic, 
which augment liability to disease ; and by the determining 
cause anything which suddenly diminishes vital resistance 
to disease and neutralizes that conservative power by which 
noxious agents are assimilated and cast off from the blood ; 
and thus determines the time and circumstances, but not the 
nature, of the invasion. 

It has been held that ''whenever predisposition and 
the specific poison are concurrently present the disease is 
invariably produced." We cannot admit the absolute truth 
of this dictum unless we deny the existence of that 

C)wer which physiolo^ts ascribe to the blood of assimi- 
timr and rendering innocuous, and eliminatimr noxious 
age^ received into ft from without ; md we hav^moieover 
opportimities of recognising the influence of causes which 
while they suddenly depress the vital powers at the same 
time render active the germs of disease previously latent in 
the body. An example of no rare occurrence will illustrate 
this. An individual has been exposed to the contagion of 
typhus from day to day, but has hitherto assimilate and 
eliminated the poison received into his blood. He is brought 
into the immediate presence of a small-pox patient, and ex- 
periences a powerful feeling of fear or disgust, and forthwith 
sickens not with small-poxbut with tvphus. Here we have 
the seed and soil, in other words, t^e specific poison and 
liability, co-existing without disease bemg set up until a 
third influence intervenes, which we therefore denominate 
the determining cause. By thus recognising three fiax^tors 
we are enabled to explain not only such cases as that just 
mentioned, but also the immunity to contagion apparently 
possessed by individuals under long cx)ntinued exposure, and 
those examples of sudden invasion under some special ex- 
posure reconled by Sir H. Marsh, Dr. Law, and other writers 
on fever. 

It is no part of our present purpose to inquire into the 
sources or mode of action of contagion or to argue that it is 
a true ferment which being received into the blood excites 
in substances similar to those in which it originated changes 
identical with those which produced it, like thus following 
like, production and reproduction going on in a continuous 
series; or that it is a living germ having the power of 
multiplying itself in the blood of the infected person, or as 
has been recently aigued " that a contagium particle is a 
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detached portion of a diseased living body which coming in 
contact with a previously healthy body modifies the entire 
organism."* 

It is not necessary for our present purpose to accept any 
of these explanations, and tnerefore in using the terms 
applied to any theory of contagion I wish not to be under- 
stood as adopting that particular theory. 

There are however two facts in reference to the action of 
contagious zymotic poisons, it may be well to notice as 
bearing on our subject. 

The first is that the liability to the special poison is ex- 
hausted in a greater or less decree by an attack, the liability 
to others being unaffected. Tina is particularly observable 
in r^ard to typhus and other eruptive fevers (exanthemata). 

Tms fact, which has been somewhat differently explained 
by different physiologists, accounts for the much greater 
prevalence of epidemic diseases when introduced into virgin 
populations or those among which no previous epidemic of 
the kind had ever existed. 

We have examples of such sfeneral liability in the histories 
of epidemics in portions ulprotected by previous attacks, 
and under influences fistvourable to the spread of cont^on. 
Such was the epidemic of measles which ravaged the Faroe 
Islands in the year 1846. It appears that the disease had 
not visited the islands for more than half a century ; and 
that the ordinary rate of mortality of the islanders is very 
low ; but it is stated by Dr. Pamum who investigated the 
epedimic in question, that it attacked scarcely less than 
6,000 out of a population numbering between 7,000 and 
8,000 ; few escaping except such as had suffered from the 
former epidemic or those who maintained a veiy rigorous 
iaolation.t 

Similar examples are found in the epidemics of small-pox 
in unprotected communities, more especially when intro- 
duced into America after the discovery of that country; 
three millions and a half of human beings having perished in 
Mexico alona It has been stated that on its introduction 
into Canada 22,000 of the Bed Indians were carried off by 
this disease, and that in Iceland in the year 1707 it destroyed 
18,000 or more than one-third of the entire population. 

Similar examples are recorded in the histories of the 
Black Death and sweating sickness of the middle ages. Of 
the former there died in London alone at least 100,000, 



-** Graft Theory of DiBeaae,*' chan. 2. 
iBritiih and Foreign Medico Chiruryicai Review^ vol. 7. 
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aooording to Hecker, and this writer estimates the mortality 
in Europe at 25,000,000. 

The aooounts given by historians of the habits of lii ' 
and surroundings of most of the populations thus scour 
are such as fully explain their exceptional liability, and nnd 
their counterpart in the condition of the Mohammedan pil- 
grims during the last epidemic of cholera you lately heard so 
graphically sketched by Dr. Little, as also in that of the 
Irish peasantry in the famine of 1847-1848. 

The other fact to which I have alluded is that each epi- 
demic of contagious disease presents an imiform tjrpe, con- 
formable to itseir,not only in different places at the same time 
but also at different periods however remote, and that when- 
ever exceptional forms and complications do occur these are 
due either to the co-existence of another epidemic or to 
special and exceptional forms of liability in the individual 
affected ; the law beings that with regard to the disease the 
poison has a special affinity or attraction for the orguis or 
tissues according to its nature and the source from wiiich it 
proceeded or was eliminated, as the skin and throat in 
scarlatina, the intestinal follicles and mucous membrane in 
cholera and enteric fever ; and that with regard to the in- 
dividual attacked those organs are found to become the seats 
of special complication ^ich are specially predisposed in 
consequence of their undergoing increased disintegration or 
waste of tissue at the time of invasion of the disease. 

We thus explain the increased liability to suffer cerebral 
and nervous complications in fever of the hard worked 
and anxious student or professional man, as well as many 
other complications not belonging to the disease per ae, but 
to be ascribed to some condition m the individual affected. 

Of the causes of liability or prediBposition some are either 
inherent in our constitution, or in cosmical conditions not 
under our control, others being conditions in us or around us 
which are preventable and are therefore more peculiarly the 
subject of hygienic measures. 

We may glance for a moment at some of the former before 
entering on the consideration of the others. 

The nrst are those congenital or inherited constitutional 
peculiarities sometimes observed in an individual, some- 
times in several members of a family, by virtue of which 
some persons appear to possess an absolute immunity from 
zvmotic disease under any amount of exposure, while on 
the other hand, others succumb to its influence whenever 
exposed. 
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At a recent meeting of one of our Medical Societies, the 
case was mentioned of a lady whose liability to smallpoz 
was sach that she had suffered seven attacks of this disease. 
Nor is this a singular instance. 

Different members of a family not unfrequently share in 
this kind of susceptibility, and the records of medicine more- 
over contain numerous examples of a &mily predisposition 
to suffer some unusual or exceptional comphcation in the 
course of typhus or other zymotic disease. Of course these 
inherent and inherited forms of liability cannot be prevented, 
neither can the family tendency to certain complications be 
explained, farther than by supposing that there exists in 
such individuals not only conformity of type of structure, but 
also a conformity in those "affinities existing between definite 
tissues and definite substances, which must be referred to 
peculiarities of chemical constitution in virtue of which 
certain parts are enabled in a greater degree than others to 
attract certain substances from the neighbouring blood." * 

Another non-preventable form of liability is that attend- 
ant upon the evolution of organs, and the rapid meta- 
morphoses of tissue during the growth of the body. That 
the liability to certain diseases both diathetic and zymotic 
is most remarkable during the periods of childhood and ad- 
olescence is weU known. We find the explanation of the 
fact, so far as it can be explained, in the greater activity of 
the formative process and consequently great necessity that 
the balance of forward and retrogressive change should be 
preserved, and moreover that the balance of evolution of 
the seversd organs should be so adjusted that none of the 
materials appropriate for the maintenance of any part may 
remain in tne blood ; " since each part, by taking from the 
blood the materials it requires for its nutrition, prevents the 
accumulation and excess of such matters in the blood as 
effectually as if they were separated from it and cast out by 
the excreting organs specially provided for that purpose."t 

It follows of necessity that the period of growth and 
development is one of general liability, capable of being 
augmented by various agencies, extrinsic or intrinsic, till it 
amounts to predisposition or proclivity to disease. 

Another and remarkable example of liability, is that caused 
by the involution and disintegration of an organ which has 
fulfilled a temporary purpose in the economy, and the conse- 
quent presence of its effete materials in the blood. Such is 

• Vinhow, CeUular Pathology, page 128. 
f Kirke's Physiology, page 95, 

VOL. VIL — ^NO. I. I 
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ihe case of the puerperal female whose liability to zymotic 
difleaae ia well kaown. 

Dr. Moore has already illustrated the influence of season 
and of atmospheric changes as exciting causes of disease ; 
they have also an influence on our organism, predisposing to 
different types of disease as weU as to different diseases at 
different periods. 

The researches oi Dr. Edward Smith and other physiol- 
ogists have shown that CTeat variations in the vital processes 
occur at different perio<S) of the year, and that an exaggera- 
tion of these constitutes a form of liability to disease, and im- 
presses a type upon disease, varying according to the season, 
''the tendency generally being to sthenic and inflammatory 
forms of disease in spring when the amount of vital action 
is at a maximum, and to those of an asthenic type char- 
acterized by exhaustion in the latter end of summer and in 
early autumn." " It appears, however, that the rule, though 
generally true, is not universally so, but that the effecte of 
season are modified by the constitutional peculiarities of 
individuals, and that the selection of certain individuals as 
the earliest victims of an epidemic of influenza or cholera is 
due to the comparatively greater influence which certain 
external conditions exercise upon the vital powers of the 
system in these individuals."* 

There cannot be a doubt that the cycle of change of the 
seasons is adapted by the all- wise Creator to our b^iily and 
mental constitution, and that any marked deviation from 
their order must be injurious, whether it be the unusual 
prolongation of a season, or its abbreviation, or the excess or 
defect of its characteristic phenomena. Thus, prolonged wet 
or drought, prolonged cold and frost, or prolonged summer 
heat, are each injurious. Warm and moist winters are pro- 
verbially unhealthy, as are cold, dark, and iingftpia.! days, 
with de&cieiacy of sunlight, in spring. The last especially 
predispose to typhus, while long, hot summers not only 
favour the genert^on of the malarial poisons, but moreover 
render the body predisposed to their reception and influence, 
more especially when passing suddenly into a cold and 
moist, because late, autumn. 

The last non-preventable predisponent I shall notice is 
that mysterious atmospheric agency which medical men 
recognise by the terms epidemic constitution, epidemic in- 
flunece, or, in the words of Inspector-Qeneral LawiBon,t 

* Health and diaeaaa as inflamced by the cyclical changtea in the human system, 
diap. 6. 
t Army Medical Reports, 1861, page 405. 
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designate " Pandemic wave/' " a series of waves generated 
in southern latitudes which flow to the north or north- 
westward in succession, leading to an increase of fever at 
every point over which they pass." " It must be admitted/' 
says Dr. Lawson, ''that as in different countries different 
forms of fever prevail under the same general influence the 
pandemic cause determines the frequency and severity, 
rather than the particular form of the fever, which there are 
many reasons to conclude is more intimately connected with 
the local circumstances at the time. ... It is char- 
acteristic of a pandemic wave that during its passage local 
causes which, under ordinary circumstances, seem to exercise 
inconsiderable influence over the health of those exposed to 
them, then display a potency which, if regarded without 
due weight being given to the reigning pandemic influence, 
seems quite unaccountable/' 

Of the existence of some such general cause or influence, 
and of its power to stamp its pecmiar features upon prevail- 
ing zymotic disease, or to cause certain exceptional com- 
plications to occur during the period, no careful observer can 
entertain a doubt ; but neither can we offer an explanation 
of the modus opercmdi of this occidt and mysterious in- 
fluence or suggest any measures by which it can be neu- 
tralized or prevented. 

Of those predisposing causes, more important in a hygienic 
point of view, wnich are preventable by suitable precau- 
tions on the part of individuals or the community, it has 
been remarked by Dr. Carpenter " that they all tend to 
introduce an acctmiulation of disintegrating azotized com- 
pounds in a state of change in the circulating current," and 
are all reducible to three categories: — * 

I. Those which tend to introduce into the system decom- 
posing matter that has been generated in some external 
source. 

II. Those which occasion an increased production of de- 
composing matter in the system itself; and, 

ni. Those which obstruct the elimination of ^he decom- 
posing matter normally or excessively generated within the 
system, or abnormally introduced into it from without. 

It has been observed that liability to disease in a general 
sense is a law of our being, involved so to speak in the 
function of nutrition, or that function by which is effected 
the continual progressive and retrogressive change of the 

* BrUuih and Foreign Medico Ckirurgical RtvitnOf roL xi. 
VOL. VII. — ^NO. I. I 2 
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particles of our bodies ; each organ or tissue attracting from 
the blood the materiab adapted to its own growth or main- 
tenance, while the products of retrograde metamorphosis — 
in other words the effete materials of the tissues — ^are 
resorbed into the blood, and by combination with its oxy^n 
form new and devitalized compounds fit only to be elimin- 
ated or cast off by the various excreting organs ; the car- 
bonized^products heUns chiefly eliminated by the lun^ and 
Uver, the azotized by uie kidneys and other emunctones. 

It follows that tMs process of continual molecular change 
necessarily involves the temporary presence in the blood of 
a variable amount of matters in a state of progress to decay, 
the elimination of which is essential to health. 

We know that this elimination and the preservation of 
health depends mainly on the healthy condition of the 
three factors of nutrition, the blood, the tissues, and the 
nervous system;* the first requiring healthy digestion, 
healthy respiration, and healthy secretion, for the preserva- 
tion of that assimilating power it possesses, by which many 
noxious substances introduced into it from without are 
changed and made harmless, and ultimately eliminated; 
the second being equally necessary, inasmudi as the un- 
healthy tissue reacts upon the blood, furnishing oftentimes 
a permanent supply ot noxious ingredients upon which a 
dyecToaia or blooa disease depends.t The necessity of a due 
supply of nervous influence for the nutrition of the body or 
of any portion is proved by numerous examples^ as is also 
the important part in predisposition played oy the exhaus- 
tion of this influence by excessive and long continued 
exercise, whether mental or bodily, anxiety, or other de- 
pressing emotion on the one hand, and the protecting power 
of the opposite condition of mental and physical eneigy and 
activitv upon the other. 

In short, it will be found that so long as the functions of 
these several factors of nutrition are duly performed, and 
coadapted to each other, so long the equilibrium of health is 
preserved, and the reaction against morbific agencies is 
maintained ; but if the health of the blood suffers by con- 
tamination from within the body or from without, to the 
loss of its assimilating power ; or the healthy metamorphosis 
of the tissues is interfered with ; or an important excreting 
organ fails to exercise its depurative functions ; or by some 
severe shock or prolonged strain the nervous influence is per- 



* VidB Sir Jsidm Paget's Lectures on Surgical Pathology, lectuiw 1 and 2. 
' Vide Vircfaow*! Gellnlar Pathology, lecton 6, 
Ftdt Paget, lectore 2. 
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verted orlo8t;"the continuous adjustment of internal relations 
to external relations " in which healthy life consists* becomes 
imperfect, the reaction against external morbific agencies is 
no longer maintained; to the receptivity of these which 
exists in all constitutions is added the incapacity of assimi- 
lating and changing so as to eliminate them by excretion, in 
which proclivity or predisposition to disease essentiallv con- 
sists, and the zymotic poison being introduced from without 
— whether in the form of contagium particles detached from 
living diseased bodies, or of miasm emanating from other 
sources — ^its special dynamic effects are set up in the blood, 
and there follows disease conformable to its source or type, 
with local affections due either to the elective affinities of 
the poison for the organs or tissues in which the contagium 
is generated, or to pre-existing conditions of the organs thus 
affected ; and, finally, the reproduction and diffusion of the 
contagium. 

This view of the essential nature of predisposition corre- 
sponds with the explanation given by Dr. Carpenter of the 
mode of action of predisposing causes, viz. : — 

'' That all the recognised predisposing causes of zjrmotic disease 
tend to produce in the blood an undue accumulation of azotueed 
matter already in a state of retrograde metamorphosis, and therefore 
precisely in the condition in which it is most readily acted on by 
ferments, . . . and that the liability of each individual among 
a number who may be concurrently exposed to the same poison will 
mainly depend upon the degree in which his blood may be charged 
with the matters in question." 

Dr. Carpenter's theory not only explains the action of 
causes predisposing to disease generally, and to special com- 
plications in particular, but it also explains the injurious 
influence of the latter upon the disease, and the well known 
iact that the fatal termination of many cases of fever and 
scarlatina is due to continuous infection arising from the 
reception into the blood of the products of regressive change ; 
constituting what are denominated by pathologists the 
secondary contaminations of febrile diseases. 

Under his first category of predisposing causes Dr. 
Carpenter classes putrescent food, water contaminated by 
decomposing matter, and contaminated respired air. 

Of the first no more striking example could be cited than 
that of the Faroe Islanders already referred to, whose extra- 

* H. Spenoer's Biologjr, Tolj L 
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ordinaiy liability to zymotic disease is to be accounted for 
by their diet, thus described by Dr. Pammn : — 

« Duriiig the many months that the fish, flesh, or fowl is neither 
fresh nor yet wind dried it is called * rast,' a word which I can 
only translate by half-rotten. This appellation it fully deserres 
from the horrible smell that it sends forth, from its mouldy aspect, 
and the numerous maggots which swarm upon it. I have seen 
a boaVs crew of eight men eating with relish the raw flesh of 
the ca'ing whale, though it was so decomposed that the smell of it 
was disagreeable to me even in an open boat, and the bottom of 
the boat was almost white with the maggots that fell from the 
decaying mass/* 

We can scarcely wonder that on the introduction of the 
zymotic poison of measles nearly six-sevenths of the popula- 
tion were attacked, or that a most exhausting diarrhoea, 
often continuing for months, was a frequent sequel of the 
disease.* 

Of the influence of contaminated water as a predisponent 
to cholera and enteric fever, and as powerfully augmenting 
the severity of these diseases, the proo& are so nimierous and 
so well known that I need not dwell on th^n ; besides you 
have already heard from Dr. Qrimshaw abundant evidence 
of the intimate causal relation between this agent and 
zymotic diseases. 

The same remark applies to the respiration of the gases 
arising from decomposing human excreta or " civic miasm," 
but just as there are some individuals who, because contagion 
does not affect all who are exposed to its influence, do not be- 

• It should be remarked that the evil effects of the ezceesiye use of animAl food 
an bj no means exdustvelj confined to that in a state of putrescence. It is^ however, 
not so mucb as a predisponent to symotic disease as the caose of serious and often 
fatal complications that the influence of a too highly animaliaed diet is observed. 

The dangers of a state of rude health produced by full living have been thus 
graphically sketched by the late ICr. Travers: — 

''The state of rude health, as that phrase is commonly undenrtood, I consider to 
be a forced state, that in which the nutrical powers are tasked to the uttermost 
and successfully struggle with a surplus of diet and stimulus, ridding the body of 
both by the action at its full stretch of every excreting organ. The subjects of this 
class are perpetually running upon the boundary between health and disease, a 
sodden shock deranging some Important function destroys the equilibrium of the 
machine which its over pressed powers are the less capable of remstating,** &c 

Except in regard of nomenclature, there seems littie difference between the taadi- 
ings of a great snzgeon of the last half century and thoee of the physiologists of 
the present day. 

I find predisposition to epidemic disease ascribed to the excessive use of animal 
food by Simor in his description of a remaikable epidiuic of typhus In 1771, and 
by Hocker in his account of the sweating sickness of 1517, which prevailed cxdu- 
aively among men, " who,** says Hecker, " eat spiced meat to excess, but who were 
also addicted to nocturnal caronsings^ and drank strong wine on ri^ng in the 
morning.** 
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lieve in its existence — at least as an essential element in the 
causation of disease — so there are others who, because indi- 
viduals or families live for months and even years in the 
midst of filth, and habitually breathing air loaded with foecal 
miasma with apparent impunity, question the influence of 
such miasm as a source of the poison of fever, or exciting 
cause of the disease. 

the answer to this objection is, that immunity under such 
circumstances is owing to the power which the blood possesses 
of assimilating and rendering innocuous noxious matters re- 
ceived into it firom without. It is this power of adaptation 
or acclimatization which enables the inhabitant of the Faroe 
Islands to live upon putrefying flesh without suffering any- 
thing more than ordinary diarrhoea unless during epidemic 
visitations ; which accoimts for the fact that the native of 
tropical malarious districts can reside in the vicinity of the 
swamp which is fatal to the European stranger ; which long 
made French physicians regard the enteric fever of Paris as 
a disease peculiar to the strangers visiting tiiat city ; and 
which enables many medical men, nurses, and hospital ser- 
vants to pass years in the midst of infection with impunity. 

But whatever opinion may be entertained with regard to 
civic miasm as an exciting cause, its influence as a predis^ 
ponent cannot be questioned, both as rendering the constitu- 
tion more liable to zymotic diseases in general, and as deter- 
mimng their speciiJ complications. The histories of the 
epidemics of zymotic diseases of the present day abimdantly 
prove this, as do the descriptions given by Hecker and others 
of the abounding filth of the persons and dwellings of the, 
English during we epidemic periods of the middle ages, and 
the evident causal ration between the diseases and these 
conditions. 

In such cases we frequently find that a period of deranged 
health precedes the outbreak of fever, characterized by 
gastric derangement, headache, languor, and unhealthy 
secretions ; and observations made by medical men at dif- 
ferent times and in different places have shown that in this 
premonitoiy stage the blood undergoes a change recognisable 
by the microscope, the red corpuscles being broken up and 
the serum tinged by their contents.* 
Dr. Orimshaw has adduced abundant proof of the power 

• This fact, first observed by Dr. Potter of Baltimors, and again by Dr. Oonniusk, 
in the Edinbn^h relapfiing fever of 184S, has been more recently recognised and 
described b/Dr. Hand of Philadelphia. Dr. Hand relates a case in whlcih the 
blood was ezkmined within three or f onr honrs of the first edsnre and fonnd to bs 
In sn average state of degeneration. The ette proved a typical one of rdapring 
lever* Dr. Hand beUevee that by living in a contaminated atmoephere the blood 
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of ochleaia, or the poison generated in crowded collections of 
human beings, with insufficient supply of pure air, to 
generate and diffuse the contagium of typhus. That this 

r)ison may be generated de novo under certain conditions 
entertain no doubt, but that ochlesis more frequently acts 
as a predisponent to zymotic diseases in general, and to 
exanthematous typhus more especially is probable. 

Examples are to be found in the histories of the Seoiine 
fever of 1847 and 1848 detailed in Sir William Wilde's able 
and elaborate Census Report of that period, they are also to 
be found in the cholera reports of the Bosjnd of Health 
and Privy Council, and in the Army Medical Reports of 
cholera in Indi& 

Perhaps no more strildng example of its preventable 
nature could be cited than that afiorded by the triemua 
naacentiwm, formerly so fatal to newborn infants iil the 
London workhouses, and in the great lying-in hospital of 
this city, and still so in Iceland. 

In the lying-in hospital the deaths within the first fort- 
night after birth formerly amounted to 1 in eveiy 6 
children. The improved system of ventilation adopted by 
Dr. Joseph Clarke reduced this proportion to 1 in 19i. 
Under Dr. CoUins' mastership this was reduced to 1 in 450 
and under the present master. Dr. George Johnston, it has 
been further reduced to little over 1 in 500. 

In Iceland, under opposite hygienic conditions, we learn 
that during twenty years ending m 1847, 64 per cent, of the 
infants bom alive died of triemris from the fifth to the 
twelfth day after birth. 

The immediate effects of overcrowding and deficient 
ventilation are (a) diminished proportion of oxygen in the 
respired air, (&) cGminished oxidation of tissue, and conse- 
quently continually increasing amount of decomposing nitro- 
genous matters in the respired air and in the blood ; b\it in 
times of war and famine other conditions co-operate. With 
regard to the latter. Dr. Carpenter observes : — 

" We have not merely that general depression of the vital powers 
which is a predisposing cause of almost any kind of malady, and 
pre-eminently so of zymotic diseases, but also the presence of a 
large amount of disintegrating matter in the blood and general 
system which forms the most favourable nidus possible for the 
reception and mxdtiplication of such poisons. And thus it hap- 

may become thni changed without fever necessarily following. This was noted in 
the case of foitr of the resident medical attendants of the Philadelphia Hospital. — 
New York Medical Jowmal — quoted in Briiish and Foreign Med, Chirwyl. RevimOy 
Oct., 1870. 
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pens that pestilential diseaaes most oertainlj foUow in the wake 
of a famine^ and carry off a £ur greater number than perish from 
actual starvation.'*'*^ 

Such was the case in the Irish famine of 1846-7 the effects of 
which are thus graphically described by an eyewitness — ^Dr. 
Donovan of Skibbereen. '^ 'In a short time the face and limbs 
became frightfully emaciated ; the eyes acquired a most peculiar 
stare ; the skin exhaled a peculiar and offensive fsetor, and was 
covered with a brownish filijiy coating, almost as indelible as var- 
nish. This I was at first inclined to regard as incrusted filth, but 
further experience has convinced me that it is a secretion poured 
out from Uie exhalents on the surface of the body. The sufferer 
tottered in walking like a drunken man ; his voice became weak 
like that of a person in cholera ; he whined like a child, and burst 
into tears on the slightest occasion. As regards the mental faculties 
their prostration kept pace with the general wreck ; in many a 
state of imbecility, in some almost complete idiotism,' " ^t 

The highest degree of predisposition of which the living 
body is susceptible is generated by the crowding together in 
caols, workhouses, or hospitals of human beings in the con- 
dition above described, as is proved by the annals of * the 
epidemic of 1847-8 already referred to. 

Fatigue and exhaustion caused by prolonged or excessive 
bodily and mental exercise is one of the most powerful pre- 
disponents to zymotic disease. We see its innuence in the 
persons of anxious relatives who succumb to infection when 
exhausted by Ions watching ; and it is witnessed in the case 
of cholera in soldiers exhausted by long marches in a hot 
cfimate, more especially if conjoined with intemperance in 
the use of spirits. (Jnder such combined conditions we 
have increased disintegration of muscular tissue, involving 
an increased accumulation in the blood of carbonized and 
nitrogenous products in a state of progress to decomposition, 
and diminished oxidation of effete tissue due to imperfect 
respiration, and to the superior attraction of the alconol for 
oxygen — heat and alcohol here acting under Dr. Carpenter's 
third catagory, namely, by obstructing the elimination of 
the products of disintegration of muscular tissue already 
augmented by excessive exertion. 

W'e are indebted to the Rev. Professor Haughton for the 
remarkable observation that the amount of nitrogenous 
products of metamorphosis of tissue from mental work ex- 
ceeds that accruing from bodily labour in the proportion of 
533 grains to 400 grains of urea excreted daily. 

• '* PrindpliB of Physiology," rizth •dition. 
t DvbUn MiMwUPruhViA, six, page 67. 
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He ako states that '' whenever an ahnonnal amount of 
these products is excreted the cause must be ill health, and 
most generally that most fatal of all diseases to which man 
ds liable, anxiety of mind, a va^e and imscientific expres- 
sion," says Dr. Haughton, " which, however, denotes a real 
disease."* 

There may be said to be two distinct modes of action of 
mental, or more properly speaking emotional, predisposing 
causes, viz., by long continued strain and by sudden shock. 
Carking care, anxiety, and despondency act in the former 
manner as true predisponents ; sudden and violent emotions 
of grief, shame, and terror act in the latter, and may be 
more properly termed determining causes. 

Both exercise a powerful influence on the molecular nutri- 
tion as we have already seen in the case of the first ; a 
striking example of the influence of terror on this function 
is thus narrated by Mr. Carter : — '' A lady who was watching 
her little chUd at play saw a heavy sash fall upon its hand 
cutting off three of the fingers,' and she was so much over- 
con^ by Mght and distress as to be unable to render it any 
assistance. A sui^eon was speedily obtained, who having 
dressed the wounds turned himself to the mother, whom he 
found seated moaning and complaining of pain in her hand. 
On examination, three fingers corresponding to those injured 
in the child were found to be swollen and inflamed, though 
they had ailed nothiufic prior to the accident. In four-and- 
twenty hours incisio^ were made into them, and pus was 
evacuated, sloughs were afterwards discharged and the 
wounds subseauently healed."t 

It is well known that under the influence of strong 
emotion the blood and secretions will undeigo important 
changes, the surfieu^ will become pallid, or it may be sufiused 
with bile, the mother^s milk will become a deaoly poison to 
the infant at the breast, and in many cases of fever recorded 
by Sir H. Marsh, Dr. Law, and others, in which such emotion 
has been the deUrmvrmig cause the entire course of the 
disease has been characterized not only by severe nervous 
symptoms but also by marked changes in the blood, and 
lesions of the function of nutrition. 

The conclusions which I think we may draw from the 
facts which I have adduced, are the following : — 

L That liability to zymotic disease is inherent in our 
constitution, involved so to speak in the function of nutri- 
tion. 

* DMin <biaHmMf J^mrn/ai lif Medial aokm^ 8a 
t On HyiteriA, qvotad liy Dr. Gflrpeater. 
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II. That it varies in de^e in different individuals, and 
in the same individual at Afferent times and under different 
conditions, partly external or extrinsic, partly internal or 
intrinsic, some of which are preventable and others non- 
preventable in their nature. 

lU. That, ceteris paribus, this liability is least in those 
persons in whom healthy blood, healthy tissues, and healthy 
excretions, and a healthy state of the nervous system 
constitute a healthy nutrition. 

lY. That is greatest in those whose blood contains the 
largest amount of the products of waste of the tissues, or of 
matters in a state of decomposition introduced into the 
circulation from without. 

y. That all scientific hygienic measures are based upon 
their power of preserving or restoring the healthy condition 
of the factors of nutrition and neutralizing the conditions, 
whether extrinsic or intrinsic, by which this function is im- 
paired or deranged. 



VII. — On Antiseptics and Diainfection. A Lecture de- 
livered by RoBEBT MacDonnell,, Esq., M.D., F.RS., 
Surgeon to Dr. Steevens' Hospital. 

The impurities existing in the atmosphere which sur- 
rounds us are partly gaseous, and in part minute but solid 
particles of matter. 

The gaseous impurities which render air more or less 
deleterious, such as the carbonic acid gas which accumulates 
in a crowded room, or the sulphuretted hydrogen which 
emanates from the sewer are detected by chemi^ agents. 
Chemistry has taught us how to recogniae these impurities 
and how to remove them. Many gaseous impurities in the 
air we detect by the sense of smell, but some being inodorous 
can only be proved to exist in it by chemical re-agenta 
When, therefore, we remove disagreeable smells, and so far 
purify air as to cause it no longer to be offensive to our 
nostnls, it by no means follows that it is thereby rendered 
healthful and pure. 

It is a dangerous delusion to repose trust in that class of 
agents called " deodorants " ; they are very useful in their way 
when their true use is comprehended ; in so far as they render 
air less disagreeable to our noses they are good ; if thereby 
we are induced to suppose that the air is purified and 
rendered wholesome we are led into error. It must ever be 
borne in mind that no chemical disinfectants can supply the 
place of cleanliness, ventilation, and drainaga 

But it is not to the gaseous impurities of the air we breathe 
that I desire at present to direct attention. It is to the 
other class of impurities of which I have spoken : the ex- 
quisitely minute but solid matter in suspension in the air ; 
the almost inconceivably fine dust which dances in the sun- 
beam, and is borne across the ocean by the storm. 

The offensive gases given off from decomposing organic 
matter are usually either ammonia or compounds of nydrogen 
with carbon, sulphur, or phosphorus. Such impurities as 
these are absolutely invisible. Thanks to the marvellous 
delicacy of the means of investigation introduced through 
the influence of light, we are now enabled to render visible 
the dust, minute though it be, which floats in our atmosphere. 
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The du8t, or if you will, the dirt of the air, is of course very 
complex and very varied in its composition; it is not exactly 
alike in the flax or cotton mill and over the threshing 
machine, in the crowded theatre and the hospital ward. It 
is however everywhere composed of the d6bris of organic as 
well as inorganic matter; but along with this pmverised 
debris of lifeless matter there is reason to believe that there 
exist minute spores, germd, or seeds, which being borne by the 
gentlest draft of air fix>m place to place, are as capable of 
germinating and growing as the thistle down or the dande- 
lion seed, if chance bears them to a suitable soil. 

According to an analysis made by Dr. Percy, the dust 
collected from the British Museum contains fully 50 per 
cent, of inorganic matter. No doubt most of this is mineral 
matter, worn off from the streets and houses of London, and 
matter carried forth fix>m factory chimneys. The debris 
thrown off in the cotton mill, or by the gradual wear and tear 
of our clothes, carpets, the siuface of oiu* bodies, or at the 
brushing of our hair, &c., &c., &c., is organic matter, but it is 
lifeless ; it is not capable as the minute germs or spores are of 
growing, and so of calling into play any of that remarkable 
series of chan^ which we are familiar with, as accompany- 
ing tiie growth and development of such plants as the yeast 
plant or vinegar plant. 

Although, flien, these minute seeds, germs, or spores form, 
in all probability, a very small part of the atmospheric dust 
compared to the lifeless organic or inorganic debris, they 
are, nevertheless, on account of their active properties, and 
of the wonderfiil changes (fermentations, decompositions), 
they are capable of calling into existence, in certain fluids 
beyond all comparison, the most important and iofluential 
agents present in the dust of the air. 

The lecturer now exhibited to the audience the well- 
known experiments of Professor Tyndall, showing how laige 
a portion of the dust of the air is really of organic origin. 
In an electric beam, which powerfully illuminated the dust 
of the theatre, an ignited spirit lamp was placed. Above 
and around the flame were seen wreaths of darkness re- 
sembling an intensely black smoke. But this blackness w&s 
proved not to be smoke, for a similar blackness was pro- 
duced by a hydrogen flame firom which no carbon could pass 
away, and a red hot poker placed beneath the beam gave 
rise to a similar phenomenon. Moreover, when real smoke 
wasallowed to rise across the beam, so far from giving rise to 
wreaths of darkness, it caused clouds of snow^ whiteness. 

The darkness then is not smoke, it is simply that of 
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stellar space: the oi^ganic particles floatiiig in the beam 
being destroyed by the heat, there is no longer anything to 
catch and reflect the light The vacant space is darkness, 
rendered visible by contrast. 

Having exhibited a variety of experiments, as set forth 
by Professor Tyndall, to illustrate this subject, the lecturer 
proceeded to say: — ^After such evidence as is now before 
us no one can doubt the large quantity of oiganic filth w|iich, 
in the shape of dust, loads the atmosphere of cities, nor is 
the country free from its pollution. Even far out at sea, and 
on the summits of mountains, these light bodies may be met 
with. 

A phial of perfectly pure, newly-fallen snow, was taken 
firom the summit of Mont Blanc, by Dr. Kolbe, and brought 
to M. Pouchet. On melting it it yielded about one cubic 
inch of water, which was to all appearance pure and dear. 
But a slight deposit was observed in it on standing, and 
this deposit contained the following substances : — A few 
minute bodies of a mineral nature, two woollen filaments, 
one white and one blue, a firagment of a confervoid plant, a 
minute tufb of vegetable air tubes, and a dozen young cells 
of Protococcus Nivalis. Thus we find that the force of the 
wind may bear, even to the Alpine summits, dust containing 
mineral matter, organic matter, and spores. 

As regards the '* germ theory " of disease, and as it may be 
called the " germ or putrefaction theory " of suppuration, 
science owes much to discussion arising upon a very different 
topic — ^viz., that of "spontaneous generation." Two able 
disputants arose in M. Pasteur and M. Pouchet^ whose in- 
vestigations, although undertaken with quite another object^ 
have yielded a rich harvest in this field. 

M. Pouchet declared that all his examinations showed the 
atmosphere to be everywhere poor in organic germs, and often 
entirely destitute of them ; ana that its capacity for generating 
animal life resided not in these germs, but in the general 
vivifying power of the air. M. Pasteur, on the other hand, 
insisted that the chemical constitution of the air remaining 
the same, its power of producing organic life varied with the 
locality fix>m which it was taken ; and this because the 
number of germs contained in it varied in different places. 

Both the disputants stated tJieir positions in definite 
terms. M. Pouchet said, "I assert that firom whatever 
region of the globe I take a quantity of atmoenDheric air, 
if this air be placed in contact with a putrescmle liquid 
in hermetically-sealed vessels, the liquid will invariably 
become filled with living organinns." 
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M. Pasteur said, " It is always possible to obtain in a par- 
ticular locality a notable volume of atmospheric air which, 
without having been subject to any physical or chemical 
modification, is nevertheless incapable of exciting any change 
whatever in a putrescible liquid.' These assertions, emanat- 
ing from two eminent observers, both members of the 
Academy, were so diametrically opposed to each other, that 
it was agreed to refer them to a Committee, in whose presence 
the requisite experiments should be performed, and who 
should report to the Academy on the result. Such a Com- 
mittee, composed of five members, was accordingly formed, 
and entered upon its labours in June, 1864, in the Chemical 
Laboratory of the Museum of Natural History, at the Garden 
of Plants. 

M. Pasteur first presented three of his flasks which had 
been filled with air four years previously on the Montanvert, 
and had remained ever since perfectly unchanged. One of 
them was opened under mercury, and the air which it con- 
tained, on being analyzed, was found to have the natural 
constitution of the atmosphere (twenty-one parts of oxygen 
to seventy-nine parts of nitrogen). Another flask was 
opened by a minute orifice at the neck, and after being left 
for three days exposed to the atmosphere, it contained flakes 
of a cryptogamic vegetable growth, which subsequently 
became largely developed. 

M. Pasteur then prepared and sealed, before the Committee, 
sixty flasks, similar to those previously used. Nineteen of 
them, after cooling, were opened and immediately resealed in 
the amphitheatre of the Museum; nineteen on the top of the 
dome of the same building, and eighteen others at a country- 
house a few miles from Paris, imder a thick growth of poplars. 
Afterwards microscopic vegetations were developed in five 
flasks of the first set, six of the second, and sixteen of the 
third. All the remainder were unchanged at the end of over 
four months. 

The Committee subsequently reported the result of their 
experiments, and gave as a conclusion that the facts observed 
by M. Pasteur, and contested by M. Pouchet, were of the 
most absolute exactitude. 

It thus seems to have been placed beyond a doubt that 
the atmosphere is incapable, from its chemical constitution 
alone, of exciting organic growth in a boiled infusion ; but 
that it often introduces with it into the solution invisible 
germs which have this effect, the proportion in which these 
germs are present varying with the locality from which the 
air is derived. 

3ut up to this tune the dispersion of oiganic germs in the 
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atmosphere was not an actually observed feu^t, but only a 
probable inference from the results of experiments like the 
above. This is what gave a certain weight to the objection 
of M. Pouchet when he said in one of his communications, 
" It seems to me that when an experimenter declares that he 
can collect from the atmosphere either the eggs or spores of 
microscopic organisms, we have a right to demand that he 
should show them to us." 

No one, in fact, had succeeded in collecting these germs 
from the air in any abundance, in such a form as to be 
visible and recognised. 

This, however, was accomplished by Dr. Lemaire in 1864. 
He adopted the plan of condensing the vapours of the atmos- 
phere m glass tubes by means of artificial cold. The 
moisture thus obtained was then kept in the tubes, well 
stoppered, together with an equal or double volume of air, 
at a temperature of from 73"" to 86° Fahr. The collections 
were maae in the month of July, from a marshy neighbour- 
hood in the country, from the Garden of Plants in Paris, and 
from a villa^ near the city, situated at two or three 
hundred feet nigher elevation. The liquid, when fiirst con- 
densed, was colorless and limpid. It contained microscopic 
vegetable germs or spores ; a great number of pale cells, of 
different dimensions ; a considerable abundance of very 
small semi-transparent bodies (thought to be the germs of 
future infusoria) of a spherical, ovoid, or cylindrical shape, 
sometimes regular and sometimes irregular ; certain brownish 
corpuscles, apparently of vegetable origin; starch-grains, 
dust-partides, and cubical crystals. Within twenty-four 
hours afterwards there were developed an abundance of 
living infusoria, bacteria, vibrios, spirilla, and monads, 
together with ramified cryptogamic vegetationa Exactly 
in proportion as the crjrptogamic vegetations and the in- 
fusoria were developed, the spores and the small semi* 
transparent corpuscles were found to disappear. 

Thus the actual existence of organic germs in the atmos- 
phere was demonstrated ; and there could no longer be any 
doubt that these gerps, when introduced into an organic 
infusion, are abundantly sufiScient to account for the pro- 
duction of infusorial and vegetative life. 

The Lecturer, in order to enable his audience more accu- 
rately to comprehend the exact form of M. Pasteur's 
experiment, exhibited the mode of hermetically sealing up 
flasks containing fermentable liquid. 

M. Pasteur took glass flasks filled partially with a clear 
infusion of brewer's yeast. He then boiled the fluid, and 
while ebullition was going on actively drew out the |ie(;Jcs of 
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tbe flasks to a narrow point and sealed them over the flame 
of a blow-pipe. The fermentable liqaid was thus enclosed ^ 
in an air-tight vessel containing notning save its own rari- 
fied vapour. Upon cutting ofl* the neck of the flask in any 
particiuar place, the air of that place rushed in to fill the 
vacant space. The flask being then resealed the effect of 
this air and (of such germs as it might happen to carry in 
along with it) upon the liquid could be observed. 

He prepared sixty of these flasks. Twenty of them were 
afterwards opened and resealed in the coimtry at the foot of 
the first plateau of the Jura ran^e. Twenty others were 
opened and resealed on one of the Jura mountains, two 
thousand five hundred feet above the level of the sea, and 
the remaining twenty near the " Mer de Olace " Glacier, at 
an altitude of six thousand feet. The result was that of the 
first twenty flasks, eight were found afterwards to have pro- 
duced living oiganisms ; of those filled with air firom a point 
two thousand five hundred feet above the sea level, five 
showed similar productions; while of those fiUed at the 
** Mer de Glace ** one only became the seat of organic life. 

We see then that the air of our large cities is loaded with 
dust in part either mineral or lifeless organic debris, but 
partly composed of matter in the shape of germs or spores 
capable under certain circimistances of starting into organic 
life and growth. Nor is the air of the country or the 
mountain top quite free. Although ordinary light permits 
this dust to escape our observation, a strong beam causes it 
to become a real visible existence ; painfufly real when we 
come to contemplate with the aid of the electric beam the 
fine filth which we every moment draw into our lungs. It 
is, however, quite certain that air so laden with dust of one 
kind or another as to be positively irritating to the air 
passages, and even capable of gradually developing diseases 
peculiar to certain trades is not necessarily charged with 
that kind of matter " living dust," as Professor Lister aptly 
calls it, which is so very deadly to man; which in &ct 
is conceived in the present day to be the means of propa- 
gating epidemic disease. The question is what is this 
portion so vu'ulent in its nature, so mysterious in its develop- 
ment, so terrible in its attacks upon mankind ? The cturent 
theory some time ago concerning epidemic diseases was that 
they were propagated by a kind of malaria consisting of 
organic matter in a state of motor-decay, and that such 
matter entering the body spread there the destroying 
process which had attacked itself. This theory was exactly 
analogous to that held with regard to the supposed action 
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of yeast. A little leaven leavened the whole lump. The 
discovery made by Cagniard de la Tour in 1836, and inde- 
pendently by Schwann of Berlin in 1837, altered the views 
of chemists with regard to the theory of fermentation, and 
gradually altered the view hitherto taken as to the causation 
of epidemic diseases. By the discovery of the " Yeast plant,'* 
a living organism capable of feeding, growing, reproducing 
itself, fermentation was proved to be a product of life, not 
a process of decay ; a decomposition if you will, but a 
decomposition caused by the energy of growth and life. As 
regards fermentation the minds of chemists, influenced by 
the authority of Qay-Lussac for a time ascribed putrefaction 
to the action of oxygen, and retained the idea of matter in a 
state of decay. Pasteur however finally exploded this notion. 
He proved that the so-called ferments are not such; but 
that the true ferments are organized beings which find in 
the reputed ferments their food. Side by side with these 
researches and discoveries concerning ferments and fermenta- 
tion has run the " germ theory " of disease. It is true that 
it is in a great degree an hypothesis based upon analogy, 
and every philosopher will admit that in such matters 
analogy may be but a deceitful guide. It has however re- 
ceived much strengtheningand support from various scientific 
observations. Unconsciously perhaps the mind is prepared to 
accept such a theory by learning the strange history of the 
invasion of the minute entozoon known as the " Trichina 
spiralis." Dr. J. Burdon Saunderson's experimental in- 
quiries relating to the nature of infective agents has done 
much in the same direction. The researches of this able 
observer go to show that in all infective inflammations in 
the lower animals microzymes (microscopic oiganisms) 
abound in the exudation liquids ; and that the same forms 
are to be found ill the blood of animals when in the state of 
acute infective fever. 

To turn, however, from these refined scientific observations 
and ingenious theories to their practical application, the 
question is, how can we best escape the dangers which beset 
us on every side from the living organic impurities of the 
atmosphere ? Obviously by seeking to free the air from 
these impuritiea 

As to '' deodorants" the risk of trusting to them simply 
has been already spoken of, they have, however, a recog- 
niised value. Various kinds of charcoal (peat charcoal, bog- 
head coke, &c.), quicklime, chloride of lime, a variety of 
metallic salts, dry earth, &c., have the power of either 
removing by their absorbing power oflensive gases or of 



Dr. MacDonkell <m Antiaeptica and Disinfection.. 131 

breaking them up by their chemical axstion. Ammonia, and 
several of the compounds of hydrogen, with carbon, sulphur, 
or phosphorus, not unfrequently given off by decomposing 
animal matter, may thus be got rid of 

Tj'ue disinfectants or oxydizers of organic matter are 
more valuable as well as safer. The fumes of nitric and 
nitrous acids, the manganates and permangates of soda and 
potash, chlorine gas, &c., are powerful oxydizers, and quick 
lime, and chloride of lime owe in fact their deodorizing 
qualities to th^ same cause. 

Antiseptics, or those bodies which restrain or absolutely 
prevent decomposition, are in many respects the most im- 
portant. Disinfectants oxydize the products of decomposi- 
tion; antiseptics prevent the formation of any such products. 
The ordinary processes of cooking, pickling, tanning, &c., 
are to some extent antiseptic processes. Various metallic 
salts, sulphurous acid, creasote, and carbolic acid have re- 
markable antiseptic powers. Small quantities of the last 
named acid added to an organic solution completely prevent 
the growth of those organisms which cause, or at least 
accompany, decomposition. The careful use of it has been 
found to produce tiie best results in the treatment of open 
wounds. It seems to kill the " living dust," which, pene- 
trating along with the air into open wounds, causes the blood 
to rot and the system to be infected by a poison thus 
generated within itself. 

The whole range of modem scientific research does not 
possibly offer a more charming illustration than this topic 
of the antiseptic treatment of wounds of how science and 
practice work hand in hand for the benefit of mankind. 

When the philosophers of Bologna discovered and inves- 
tigated the elementary phenomena of galvanism they little 
thought that in the starting muscles of a dead firo^ s limb 
lay the germ of that which would one day bind the 
remotest comers of the earth together with telegraph wires. 
The discoverer of formic acid little dreamed at the moment 
that chloroform and its accompanjdng blessings lay hid in 
his discovery. Pasteur, Pouchet, Tyndall, and many others 
now see in the practical application of Professor Lister the 
benefits arising to mankind from purely scientific investiga- 
tion, undertaken in fact with a view to elucidate questions 
of a very different nature. Professor Lister, of Edinburgh, 
combining in himself the rare qualification of the acuteness 
of the man of science, the skill of the experimenter, and 
the dexterity of the surgeon, has based on a scientific 
foundation a mode of practice which disarms of their dangers 
many of the worst injuries and the gravest operations. 
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VIII. — The Prevention of Artizans' Diseases. A Lecture 
by K D. Mapother, M.D., Professor of Physiology, Royal 
(jollege of Surgeons, Medical Officer of Health, and Sur- 
geon to St. Vincent's Hospital, Dublin. 

The industrial classes of Dublin, according to the Census just 
issued, number 50,948, or over one-fifth of our population, 
and as they are usually the bread-winners of families, wide- 
spread poverty must follow their loss of health. The cheer- 
fulness which accompanies manual labour, with its ample 
and regular reward, and the dignified feeling that the artisan 
works for those at home whom he loves, are highly conducive to 
health. There are, however, many employments at present 
pursued under cruel conditions, which legislation and good 
feeling on the part of the employers may remove or mitigate. 
The richer classes should not forget that they owe their 
comforts and luxuries to artisans, and that our country's 
prosperity depends on their well-being, and that of the gene- 
rations to succeed them. For such reasons I feel sure of 
vour sympathy, whilst I detail in a way, which must needs 
be dry and fragmentary, some plans for the prevention of 
the ills incidentol to their labour. Workpeople will them- 
selves most advantageously find out precautionary measures 
ss soon as, by the difiusion of the knowledge of physiology, 
they learn to set a proper value upon health. The endea- 
vour to teach them this knowledge is not new in Dublin, 
for I find that 46 years ago a course of lectures on artisans* 
health was delivered in tihe Mechanics' Hall by my earliest 
professional friend, Dr. M'Keever. 

The special diseases which iU regulated trades promote 
may be arranged in three classes : — 1. Those due to the 
entrance of dust into the lungs. 2. Those due to slow 
poisoning. 3. Those which constrained positions or over- 
work in close rooms engender. 

I. The millions of little waving hairs which coat our air 
passages resist dust for a long time, but increasing attacks 
from without at last tire them. Steel-grinders suffer most 
severely from the entrance of particles into their lungs. 
The average duration of life at Sneffield among forkmakers, 
who work exclusively at a diy stone, is but 29 years ; those 
who make scissora last 32 years, the rougher work being 
done with a wet stone ; and sawgrindens live on till 38, wet 
stones being alone used. Just as desire for promotion makes 
the soldier hail the battle, these men show a desperate 
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disregard for all precautions, and freely declare that if life 
were prolonged the employment would become overstocked, 
and wages consequently lowered. In Ireland wet grinding 
is alone employed, and that on a very small scale. As in 
the case of many other unhealthy occupations, safeguards 
should be enforced under the supervision of inspectors, or 
of the proprietors, who are often willing to do their duty 
in this respect. Magnetized wire respirators and magnets 
hung through the rooms effectually catch the iron dust, 
which is given off very largely ; for instance, a razor loses 
half an ounce in being shaped from the rough. Professor 
Sigerson has figured these and other dust from various work- 
places, and I show you some of his diagrams. The eyes are 
fsometimes protected by spectacles, and the need for this 
is shown by the fact that in a few months the glasses 
get opaque from particles imbedded while red hot. The 
grinders have to shape the stone rough from the quarry, and 
this should be done in the open air. A flue and fan would 
carry off the dust if each stone was boxed round, except 
at one point for working. One proprietor (Mr. Rogers) 
by such appliances has prolonged the lives of diy grinders 
to 46, and of wet grinders to 49 years. While the hair of 
the head is worn so long that it catches dust, that natural 
protective, the beard, is shorn by the workmen in this and 
many other dusty trades. Nature, by denying this dust 
filter to women, indicated that they should be exempted 
from labour at dusty occupations. 

Stonecutters sufier from one-third more sickness than 
carpenters. This lung, taken from the body of one, contains 
stony particles and gray dust, which have set up slow in- 
flammation. Instead of a pink, fleecy, and spongy mass, it 
has become black and tough, like Indian-rubber. The French 
stone with which the miUstones of all countries are made, 
is, as you see by these specimens, so very hard and flinty 
that the chisel has to be sharpened every 20 minutes. It 
is largely worked in Dublin, and the men cannot stand the 
breathing of its chips more than eight years, although they 
suffer little for the first three or four. The very intelli- 
gent gentleman who conducts this business in Dublin has 
often to force his men to go to the more harmless occupa- 
tion of cutting ordinary stone ; but as they earn up to £3 
weekly by piecework, they reluctantly consent, notwith- 
standing the danger to their lives. One London employer 
confesses to the killing of ninety men during the forty years 
he has carried on business. 

Metal miners die by lung diseases in England in a pro- 



134 Lectures on Pvhlic Health, 

portion nine times greater than the agricultural population ; 
and as 1^075 deaths from accidents occurred among the 
370,881 coal miners of Great Britain in 1871, it would 
appear that underground trades eclipse those pursued above 
ground as much in risk as they do in discomfort Any of 
us who will cramp his body under a table some two feet 
high for half an hour, will understand what the collier may 
have to endure while for many hours he squats thus in the 
darky and works hard with the pickaxe meanwhile. His 
day's labour over, he drags his body up the shaft, from a 
temperature beyond our summer heat to the darkness and 
chilliness of night, to descend again — at least during half 
the year — ^before daylight dawns next day. It is no wonder, 
therefore, that his lung is stuffed with dust, and burst from 
his efforts in breathing;, or that his body is stiffened from 
such a posture and rheumatic chills. At the top of the 
shafts at the coal mines at Valenciennes, and those of Lady 
Bassett, in Ciomwall, there are baths and comfortable rooms 
for change of clothes. They should be universal; and let 
us hope that if our mining operations should extend, in- 
spection will be established and these appliances introduced 
in Ireland. Double shafts, or aspirators, and steam man- 
lifts, should be in every mine insisted on ; the former have 
improved health and prevented explosions, and the latter 
have greatly lessened heart disease. There is an undue 
proportion of lung illness among the 421 coalheavers and 
the 101 sweeps of Dublin. 

Pottery workers are subject, in a great degree, to lung 
disease, tne more so since some technical improvements have 
rendered a stoppage of work during frost unnecessary. 
There is now need for greater sanitary vigilance. The dust 
rises mainly from the floor, and the workrooms should be 
swept, after proper sprinkling, at least every morning 
before the operatives begin. I am happy to say that our 
Irish pottery at Belleek, where over 600 liands are employed, 
excels in the healthfulness, as much as it does in the beauty 
of its work. 

Textile fabrics of many kinds have their victims, the 
working of flax being the most hurtful. Dr. Greenhow re- 
ported to the Privy Council, that in one factory at Pateley 
Bridge, Yorkshire, 23 out of 27 who hackled flax were 
habitually asthmatical. Anyone going into the hackling or 
carding rooms of a flax factory coughs and sneezes violently. 
Machineiy has almost entirely displaced hackling and wool 
combing by hand — ^the latter, formerly done in the worker's 
dwelling, was hurtful to every inmate. The machine boys, 
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aged from 13 to 18 years, suffer much from dust, or "pouce," 
as ii ia called, in the Belfast fla^ tnill" ; while tiioae who do 
not be^a work till they are adults, bear the dusty work 
very welL Among others, what is called" mill fever ' anaes, 
and as it has a peculiar rash, and occurs but once in life, it 
is not unlike uie eruptive fevers. At paper works, the 
teasing of tiie shoddy, at hemp dressers (a large industry in 
Dublin), and at marine stores the picking of ra^, create a 
most stifling and hurtful dust. This is also tiie ca^e in 
feather stores, as the roguish rustics overweight their pluck- 
ings with lime and dust. 

The remedies for dusty trades are palpable enough. 1. 
To filter the air by a respirator. This one, which I devised 
more ihau three years ago, was found very cfiectual ; but as 
those who showed regard for health and life by wearing it 
were laughed at by their fellow-workmen, it has been 
abandoned. You see it consists of a wire gauze covering the 
mouth and nose, lined by a layer of cotton wool, J inch Uiick. 



Tf the lining be flicker it flushes and heats the wearer. 
It is held by a piece of wood caught between the teeth, and 
thus the nose, our natural respirator, must be used for 
breathing. Mr. Pearson, of Ship-street, makes them for a 
few pence. If female workers wore bonnets or caps, with 
crape strings fixed across the inouth, much dust would be 
exduded. Dr. C. D. Pnrdon has invented a respirator, 
which Messrs. Grattan, of Belfast, sell for ISs. 6d. a. 
dozen. It is made of buckram and cotton wadding, and is 
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held on by two loops of elastic round the ears. Excellent 
results have followed its use in flax mills, potteries, and in 
Ward's great paper factory. " 2. Ventilation by M'Kinners 
tubes or Archimedean tops, which I show you, or other 
special plans. Fine glass tubes are said to catch organic 
matter from the air passing through them, and a combina- 
tion of such tubes might make a good ventilator between 
workrooms. 3. The action of steam fans, which in large 
factories have proved their efficacy by the increased appetite 
of all hands. Well arranged means for heating must be 
combined. In a Nottingham factory, heated by badly set 
hot air pipes, 190 out of the 200 hands were attacked with 
bronchitis. 4. The exclusion from all labour, requiring 
vigorous muscular and breathing efforts, of persons under 
] 8, whose organs up to that are not tough enough to resist 
ill-usage. (Tyndall's experiments with dust in the air and 
sections of artisans* diseased lungs were then shown by the 
electric light.) 

XL The second class includes those trades which lead to 
slow poisoning. Lead has long been the painters' bane; 
but since the introduction of zinc paints and the more 
general use of paper for the walls of parlours and halls, 
its iU effects are less frequently seen. Mr. Price, of the 
Midland Railway, finds that paint in which iron is substi- 
tuted for white-lead is better for painting iron work. As 
the salts of lead are not volatile, it must be from the hands 
the poison is brought to the mouth, especially when food 
is being eaten. The metal gives a warning, for the gums 
"hoist a blue Peter" in the form of a lead coloured line 
alon^ their edges. When this sign appears the workmen 
shomd have nothing to do with lead for a week or two. 
I believe this blue line, as well as the other coloured lines 
from copper, mercury, and other metals, to be due to the 
reduction of the metal by light, for it does not appear round 
the back teeth, which are kept in the dark. The sugar in 
the mouth helps the reduction. The other ill effects of the 
poison are great weakness from spoiling of the albuminous 
matters of the blood and paralysis of the muscles on the 
back of the forearms, especially in painters and plumbers. 
This selection of the part is probably owing to the lead 
getting in through little breaks in the skin of the hands, 
as is proved by file makers, who fix the tool on a bed of 
lead, with the forefinger getting palsied there; and the 

£ otters who handle lead glaze suffering also in the forearms, 
[any painters are wholly disabled, and, consequently, pauper- 
ized. The muscle of the heart is amongst those which lead 
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specially weakens. Great mortality used to follow the 
grinding of white-lead ; but now that a moist process is 
substituted, little harm results, and lead-mining is the only 
occupation in which the poison actually kills. At Beeth, 
in Yorkshire, where half the men are lead-miners, the deaths 
by lung diseases are double those of the agiicultural popula- 
tion. Women who work at lead seldom, if ever, bear 
children. The sweeping of the rooms, the floors being pre- 
viously wetted very early in the morning, saves many work- 
people. I am happy to say I find that the workpeople at 
Ballycorus lead works are most healthy, owing to perfect 
airiness, and the avoidance of cleansing flues on windy days, 
when dust would aflect the men greatly. The preventives 
of lead poisoning are numerous and efficient: — ]. Wash- 
ing the hands and mouth frequently, and always before 
meals. I have known painters who have thus escaped 
during twenty years' work. Those who live far away from 
their work suffer most, as they take their meals without 
ablution. The addition of a few drops of sulphuric acid to 
the water in which the hands and mouth are washed 
would be a further preventive. 2. Ten drops of this acid 
to a pint of water makes a pleasant drink, which, by changing 
the lead into the most insoluble form, has checked poisoning 
in many lead works. Milk is also especially useful, by quickly 
renewing the albuminous matters in the blood which the 
metal spoils. Fermented liquors are remarkably injurious, 
as they lead to the fixing of the metal around the joints, 
and thus produce a kind of gout. 8. The wearing of a linen 
suit, which should be washed weekly. Last month a painter 
was in St. Vincent's Hospital for palsy of the lower limbs, 
which had resulted from his habit of washing the paint 
from his garments while they were on him. 4. The taking 
of a bath at least once a week. Metallic poisons tend to 
the skin especially, as is best shown in the case of silver. 
Five grains of nitrate of silver taken internally have dyed 
the whole skin gray, and the metal, therefore, cannot be 
equally distributed in the body. The Turkish bath, in which 
the skin is longest exposed to the action of light, would 
probably reduce the metal most efiectually. 5.* The lead 
colours should be mixed with the oil, or turpentine, in a 
machine something like a chum. 6. Painters in burning oif 
old paint must inhale a good deal of lead. I have found 
that brushing over old paint with carbolic acid strips it 
thoroughly off, and the injurious scraping of the wood is 
avoided. 7. If painters with "dropped wrists" are mad 
enough to work on, an Indian-rubber strap from a glove on 
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the hand to the ooat above the elbow will give some help to 
the wasted musdes. It may be feared uiat painters and 
plumbers will not understand and value preventive measures, 
but I have always found them a particularly intelligent class, 
and of the 1,968 in Dublin, only l-19th are unable to read 
and write. Printers suffer occasionally from lead, especially 
if type is delivered to them wet, when absorption rapidly 
occurs. If the "composing stick ** is kept too full of type, 
weakness of the forearm muscles may follow. The antimony 
of the type appears to cause the profuse perspiration, slow 
pulse, and depression which they labour under occasionally. 
A few years ago the deaths among London printers between 
the ages of 35 and 55 were twice as numerous as among 
men of similar ages generally, but for this closeness of work- 
rooms and overwork were to blame more than the effects of 
metals. On one Sunday newspaper the compositors had 
often to work, without a break, fix>m Thursday morning to 
Saturday evening. The rooms were usually ventilated by 
windows which were rarely opened, as the dnLUght made the 
gas-flame flicker, and as there was sure to be found among the 
men (as there so offcen is in a railway carriage) one so selfish 
and stupid as to insist on all the windows being shut. The 
workrooms of Dublin printers are better, but if they were 
more frequently whitewashed they would be more lightsome 
and cheerful. Roof ventilation diould be universal As in 
too many other trades the men are often idle for the earlier 
part of the week, and overworked for the latter part ; mas- 
ters should absolutely prevent this. 

Copper among braziers and those who work with copper 
paints is the cause of great weakness, spitting of blood, and 
other distressing chest symptoms. A marone Une round the 
gums, discovered by Sir D. Corrigan, forewarns of the dan- 
ger. Some years ago I attended a fatal case of copper 
poisoning in St. Vincent's Hospital The lad was wholly 
employed at scraping the old green paint from Venetian 
blinds and mixing the fresh colour. The pigment is Olym- 
pian green, or carbonate of copper, and a respirator and a 
mixing machine would render these processes harmless. As 
I have before stated, carbolic acid would strip the paint as 
fully as the use of sandpaper. Chrome green is a safe sub- 
stitute for the copper colour. Braziers should never place 
the brass articles in their mouths, which they frequently do. 
Zinc rises in very dense fumes in brass foundries, and the 
workmen are often seized with an illness like ague, which 
obliges them to cease work for a few days. Ine casting 
should be done in the open air, or under well-arranged flues 
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Mercmy is the most hurtful of all tiie metals^ and minftra, 
mirror makers, and gilders, who have to deal with it, lead 
lives inconceivably miserable. Constant salivation, low 
spirits, great weakness, and shaking palsy are almost uni- 
versal; and cases have been recorded in which the limbs 
were so disabled that food had to be taken by the mouth 
as quadrupeds take it. Loss of mind has also resulted; 
and truly looking-glasses would reflect many a sad face if 
the sufferings of those who made them were remembered. 
EHectricity has rendered gilding with the aid of mercury 
obsolete, and the making of mirrors from nitrate of silver, 
now so general in France, should abolish all the horrors of 
mercurial labour. You will see that this sUvered mirror, 
which I got in Paris in January last, is as brilliant and 
perfect as could be ; aad moreover, it is cheaper and more 
lasting than the mercurial ones. The process of Petitjean, 
by which it was made, throws down the silver by ammonia 
and tartaric acid. The cost for silvering is only Is, Sd. per 
square yard— one-third less than the deadly process by 
mercury. In England three processes have been invented 
— ^that of Drayton, using oil of cassia; that of Thomson and 
MeUish, which employs grape sugar ; and that by which the 
specula of many telescopes are silvered, milk sugar being the 
reducing agent for the silver. The full details of the last 
three are given in " Cooley's Cyclopedia" (fifth edition), and 
I trust they may be studied and adopted by our mirror 
makers, whom I have foimd most anxious for means to render 
their trade less hurtftJ. If mercury is still to be used, the 
following are practicable measures for the mitigation of its 
evils : — 1. Peculiarly liable persons shoidd be excluded fi'om 
work. Physicians know that a few grains of mercurial 
preparations will in some produce tierce effects, while othera 
seem almost insusceptible of their action. 2. The work 
should be only allowed for two or three days in the week. 
3. As the poison tends to the skin, baths are highly pre- 
ventive, and the workmen of Negretti, the barometer maker, 
by a daily bath avoid all illaess. 4. Flues and fans should 
be so arranged that all vapour and dust must be carried off. 
An idea of the quantity emitted in the workroom may be 
gained from the fact that one manufacturer recovered 20 lbs. 
of mercury by a single sweeping of his chimney. The dust 
would be also caught by double casing to the walls, the inner 
being pierced by holes. The mercury could be thus saved. 
5. MilK and eggs should enter largely into the diet of the 
workers, for ttiey neutralize the effects of the poison. 
Sulphur, taken internally, would also change the metal to 
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the sulphide, the least active of its salts. 6. The use of the 
respirator previously described. 7. A linen suit should cover 
the whole body, except the face and hands. 8. At the 
factory at St. Qobain, sprinkling the floor and walls with 
anmonift is said to have beeiTWhly preventim At the 
government establishment in the Rue St. Denis I saw last 
January much disease, and few precautionary steps. 

Arsenic in the form of Scheele s or emerald green, is the 
cause of great suffering to workpeople, to those who live in 
rooms coloured with it, and to those who breathe it in from 
certain ball dresses and wreaths. I show you wall papers 
sold in Boston, London, and our own city, which contain this 
arsenite of copper largely. Up to 70 grains per square foot, 
or 1 lb. of arsenic in tne papering of an average room have 
boen found in some specimens. Such paper, when bmsbed 
over with ammonia, turns a bright blue, owing to the copper, 
and this is a readily applied and fairly reliable test, or the 
baniing of a bit of it gives a strong garlic odour. Ai-tificial 
ilower makers suffer severe and even fatal illnesses from this 
emerald green — ^painful rashes, sore eyes, sickness of stomach, 
and great weakness, being the symptoms. The i^emedies are 
vory clear — 1. The sale of this poison should be restricted 
as white arsenic is, and all arsenical papers and articles of 
dresses shoidd be marked " poisonous.'' 2. Work should be 
occasional — ^that is, other work should alternate with the 
dangerous one. 3. The work should be done at a table 
pierced with holes, through which the surjJus powder would 
fall, and it might be collected in drawers below. As dust 
diffuses itself so thoroughly, as you have seen, any antidotal 
substances for arsenic would meet it in the air. 4. The hands 
should be frequently washed with water containingone-tenth 
ot hydrochloric acid. The dangers from arsenical ball 
costumes any of us may encounter. A wreath coloured with 
it Contained 40 grains ; 3 oz. have been taken from a tarlatan 
dross by Professor Nichols, of Boston, and 60 grains were 
proved to have been thrown off from another dress in one 
evening's wear. If many belles were dressed thus in a 
crowded ballroom there would be, indeed, a " dance of death." 
In the Emerald Isle it is a favourite coloiu:, as one may best 
judge at a Patrick's ball. It is to be hoped that some more 
natural and harmless tint of green will become fashionable, 
for thus alone will dangers from arsenical colours cease. 
Those who are loyal to the rival colour do not escape ; for 
the common orange dye, chromate of lead, has lately caused 
numerous cases of poisoning. 

Gas makers suffer in many towns from the noxious effluvia 
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given ofi by the refuse lime, and from excessive perspiration, 
nnless gruel be used freely as a drink. The amount of per- 
spiration given out by a workman in the retort-house is 
twenty times over the usual rate. In our gasworks the iron 
process has been, at my suggestion, adopted by the company, 
and most signal advantages have followed to the work- 
men and the citizens who live near. Matchmakers — or, to 
avoid an ambiguous term, I should rather say workers in 
phosphorus — number but 1 1 in Dublin ; and all work in a 
well-conducted factory in Ardee-row. A small over-crowded 
dwelling-room was used for this purpose six years ago in 
Ball's-lane ; but, after my evidence of injury to health, it 
was abandoned. Phosphorus in the English factories used 
to cause painful, and even fatal disease of the lower jaw ; 
and that substance so saturated the workers that their 
clothes, for many days ailber leaving off work, were luminous 
in the dark. Preventive measures have been so far successful 
that, in the great Manchester factory, no disease has resulted 
since 1863, whereas, for the previous twenty years of its 
work, most distressing results were observed. The essential 
steps for prevention are — 1. To forbid the dipping or mixing 
of the phosphorus compound in any room into which the 
other more numerous workers have access. 2. To forbid the 
taking of meals without washitig the hands, or in anyrooii), 
save Siat for cutting wood, as is prohibited by the Factory 
Act, 1864. 3. The exclusion from work of those who ha\ e 
bad teeth, for thus the poison reaches the jaw. 4. The wear- 
ing of a respirator, such as I have described, the cotton being 
wet with a solution of potash, to catch the fumes. 5. The 
hanging of cloths, soaked in turpentine, which would absorb 
the vaporized phosphorus. 6. And above all, the exclusive 
use of amorphous phosphorus, the red powder made by 
exposing common phosphorus to a heat of 400 degrees for 
some weeks. It does not vaporize, and is, therefore, harm- 
less to workmen. Bryant and May use this ; and further, 
they place it on the box, the match being tipped with a com- 
position containing chlorate of potash. As the matches light 
only on the box, risk of fire is greatly lessened. 

As regards the tobacco trade, cleanliness, ventilation, and 
the use of a respirator, would greatly lessen the weukness, 
functional heart diseases, and extraordinary complexions, 
which greatly trouble the workers. Their time of work 
should oe short, with frequent intermissions. Holland s 
torrefier is used in France, to the great advantage of the 
workpeople. 

IIL Those diseases which constrained positions or over- 
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work in close rooms engender. The baker suffers from the 
entrance of dust into his lungs, but more from the ckcum- 
stances just named. In Dublin in 1859 his work hours 
averaged seventeen, beginning on Sunday afternoon about' 
four o'clock, and he slept usually on the empty sacks, or in 
a bedroom over the bake-house, where the carbonic acid of 
the air was excessive. For a wonder, Ireland was for once 
before England in sanitary legislation, as regards the baker, 
the 1 and 2 Vic, chap. 28, prohibiting any baking process 
on Sunday, except the setting of Monday's sponge. Dr. Guy, 
of King's College, London, described several of the bake- 
houses in the metropolis as underground, without daylight, 
pervaded by sulphurous and worse smeUs, often flooded, and 
overrun with rate. One was not high enough for a man five 
feet nine to stand erect in. It was no wonder that one-third 
of the London bakers habitually spat blood. Good example 
in Scotch towns, and in Belfa^. and dignified agitation, pro- 
cured the Bake-house Act, 1863, which provides for the 
frequent cleaning of the premises, a wholesome sleeping-room, 
and the exclusion from work, between 9 p.m. and 5 A.M., of 
all lads under eighteen. Unfortunately the carrying out of 
the Act is not left to the Factory Inspectors, and I fear it is 
much neglected in some towns. The evils of the night- work 
are still deplorable, and if the men took nights alternately 
in setting the sponge, the other journeymen surely could be 
spared between the afternoon and four the next morning. 
Some years ago I found hours in flour mills even more ex- 
acting, the dust more hurtful, and there was Sunday labour 
in those worked by water. Last week one of our news- 
papers had a letter, signed "A White Slave," which com- 
plained that in small confectionery shops the female bakers 
had to work over thirteen hours daily, and in dark cellars 
most usually. 

Shoemakers nearly all work in their single dwelling- 
room, and by the piece, the family often giving aid. They 
inflict excessive hours on themselves — often from six in the 
morning till midnight — alleging that they would be dis- 
missed if work is not returned at a certain hour, however 
unreasonable. Some of them idle every Monday or Tuesday. 
Their stooping posture, with the work pressed against the 
stomach, confinement in close rooms for so many hours, and 
their poor diet, consisting largely of tea, render them the 
most dyspeptic of all artisans. The circumstances of our 
weavers are very similar. 

The tailor's posture on the floor, with the legs crossed and 
the head bent down, must be injurious, and apprentices 
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always complain of it. I feel sure the amount of apoplexy- 
is excessive among the men in this trade ; and giddiness on 
first rising up after long work is very common. A man sit- 
ting in this posture breathes with much less than half the 
vigour of a man walking at the rate of three miles an hour ; 
and therefore we find that their deaths (many of which are 
by consumption) exceed those of agricultural labourers of 
similar ages by two-fifths. The breastbone of tailors is often 
bent greatly backwards. A six-inch seat and a foot high 
table, with semicircular notches at the edge, would afford a 
far more healthy posture for work, and would seem to the 
uninitiated just as handy. Nearly all the tailoring work- 
rooms while the Workshop Act was carried out by the 
Corporation were found to be very fair, and in those which 
were not, amendment followed prosecution. Previously the 
hours were excessive, and midnight on Saturday was often 
encroached on. In 1864, Dr. R Smith, of the English Local 
Government Board, reported as follows of sixteen of the most 
important West End tailoring shops : — " The cubic space in 
these ill-ventilated rooms allowed to each operative and the 
gaslight only 156 feet per man. ... In another room, 
whi<£ can only be called a kennel, in a yard lighted from 
the roof and ventilated by a small skylight opening, five to 
six men work in a space of 112 cubic feet per man." The 
outwork system, which is often known by a term more sen- 
sational and less polite, "the sweating system," is in force 
with some of the second-rate tailors in Dublin. Its alleged 
advantages are that the man's wife and family may work and 
add to the earnings, and that exorbitant charges on the part 
of shop workers and strikes are prevented. Its evident evils 
are the withdrawal of the wife from household duty and of 
the children from school, the temptation to work at night 
and on Sundays, and the possible conveyance of contagious 
diseases from the families of the workpeople to those of the 
castomers. It is further alleged that dissolute workmen, 
unable to get respectable employment, are taken into the 
rooms of families who are able to get work, which they thus 
sublet. I think you will agree with me that the evil out- 
weighs all possible good. 

Next we must consider the seamstress' case, and more 
briefly than the topic deserves. The Government Inspector 
in 1864 reported that in one London collar-making establish- 
ment, in which 400 females were employed, the proprietor 
confessed " that the handworkers could only get imperfect 
nutrition upon the low rate of wages (98.), and said that 
they did not get meat more than occasionally, replacing it 
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by some highly flavoured substance which would enable 
them to swallow the staple article of their food — dry bread. 
The dinners of the girls, which he had noted with some 
care, would consist often of a pennyworth of pickles and a 
pennyworth of bread." What must be the lot of their 
i)ublin sisters, whose wages range from 3^. to 7^., to meet 
prices now one-third higher? That low prices paid for 
articles of ladies' dress account for this rate of wages few 
husbands or fathers present wiU allow. Where, therefore, 
does the money go to ? While the Public Health Committee 
carried out the W orkshop Act there were many prosecutions 
for overcrowding of di^makers' rooms. In one ca^ 22 
girls were packed in a room which allowed but 136 cubic 
feet space for each of them, or less than half the lowest 
amount for healthy breathing. Weakness of sight, 6rom 
over use of the eyes with ill-arranged light, and indigestion 
from bad and hasty meaJs and long sitting in a close room, 
ore diseaaes which every hospital and dispensary physician 
has commonly observed amongst needle-workers, who num- 
ber in Dublin 7,652. Such lUs can be readily obviated by 
having the light high above their heads, moderating day- 
light by pasting green tissue paper over the upper panes of 
the windows, and giving variety in the colours of the 
materials to be sewed. Regulation of work hours will be 
presently considered. To the habit of giving orders imme- 
diately before great balls or shows, and to the increasing 
dressiness of the period, deplorable overwork is often due. 
Would that the fair sex understood that their admirers 
would value their sympathy with the poor seamstress far 
above splendour of attire. The sewing machine has surely 
served the needle-worker, and no harm results if the work 
be not continued for more than five hours unbroken. Toil 
with the feet has led to illness from undue supply of blood 
to the lower half of the body ; but if all hands were taught 
the machine, rest and work by turns could be allotted to 
all. Steam and an ingenious magnetic apparatus have been 
substituted for foot work at Salem, Massachusetts, and Hall's 
and Parson's treadles (of which I show you figures) have 
been advised for the lessening of this labour by the Board 
of Health of that State. 

Overwork of the fingers has also its ill consequences, as 
these casts of thecramped state of scrivener's hands will show 
you. The posture, too, with the spine twisted and thefacebent 
dowu, as if the nose were to be used as a pen, has injured 
clerks and school pupils. A seat with a bacK to it and pro- 
perly arranged light would set all these evils at naught, if 
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the hours were not unduly protracted. Too constant work 
with the letter stamp and with the hedge shears has produced 
a contraction somewhat similar to the cramp of scriveners. 
Constrained positions in the open air are more hurtful than 
the most muscular labour under the same circumstances, 
and thus the drivers of vehicles and watchmen suffer from 
bronchitis and rheumatism to a much greater degree than 
farm labourers^ and consumption is readily promoted in those 
subject to it. 

My hour is nearly exhausted, and, therefore, I must omit 
much which might be said about other trades, and end by 
enumerating the measures which are desirable, and, I trust, 
gradually attainable for the improvement of the health of 
our working-classes. 1. Reasonable hours of work, to be 
regulated by factory inspectors, of whom there are but two 
in Ireland. Enthusiastic and untiring as Mr. Astley is, his 
visits cannot be frequent enough over the factories and 
workshops of more than half our island. The Factory Acts 
loudly call for codification, or at least assimilation — ^for in- 
stance; in that regulating workshops there is no power to 
enforce the keeping of a registry of workpeople on which 
their ages and time of beginning and ending work can be 
seen, or the posting of the regulations of the workshop. 
Again, it is not certain if meal time is allowable to those who 
work less than twelve hours daily. A medical certificate of 
age, and, what is more reliable, of fitness for work, should be 
required from every workshop operative, aj3 it is from every 
factory worker. I trust that shop attendants will share the 
advantagesof suchmeasures by the passingof Sir J. Lubbock's 
Shop Regulation Bill now before Parliament. During the 
forty years of their operation such statutes have conferred 
enormous benefits. The manager of a Bradford factory re- 
ports that forty-five years ago nis father carried him on his 
back to work at five in the morning, and that, except half 
an hour for meals he laboured till eight at night. Then 
&ctory girls were so tired at night that they had not energy 
enough to take off their clothes when they reached their 
homes, and fiat foot, in-knee, and curved spine were common 
among the youths of both sexes. 2. Occasional vacations in 
the more dusty and the lead and mercury occupations would 
do much to obviate their evils. A month m the year, a 
week in the quarter, or a half holiday in the middle of the 
week, would be the most useful periods for various trades, 
and in many cases agricultural or nousehold work could very 
beneficially occupy tiie artisans meanwhile. If employment 
failed — an event inevitable in aU trades — ^poverty would 
VOJ-. vn. — NO. I, L 
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not result if these occasional intervals had been well used. 
No full holiday is declared in the Workshop Act. In 
Dublin the Saturday half holiday has not been highly 
valued, but by permission of the inspector any other 
day may be substituted, and Wednesday being near the 
middle of the week, would be the most appropriate day. 
3. Meals are partaken of by artisans very irregularly. If 
their dwellings happen to be near their place of work, it is 
better that the open air in going to and coming from dinner 
should be employed, and economy and social intercourse are 
usually promoted by the taking of this meal at home. Those 
dressmakers who live far away from their parents are often 
content with bread as a mid-day meal to support their toiling 
bodies. For such the provision of a dinner like that supplied 
to the assistants Iq all our great drapers' shops would be a 
most useful and not necessarily an extravagant step. If 
such refreshment rooms as that in South George's-street 
were multiplied the object would be achieved in another way. 
I must allow that the failure of the Workman's Hall in 
Ejevin -street has discouraged many friends of the working 
classes. 

The employment of married women in factories, who 
number in the United Kingdom a quarter of a million, and 
in workrooms, is for evident reasons deplorable, and at 
all events infants should not be deserted by their mothers 
till six months of age. Half the children bom in theStafford- 
shire potteries die within the first two years, and over one- 
tenth of the deaths are due to bums and drowning. The fault 
mainly lies with the husbands, who are not manly enough 
to work hard and avoid the tavern, and thus keep their wives 
at home. Dr. Baker, Chief Factoiy Inspector, tells us of 
the wondrous blessings the Factoiy Acts have achieved, 
''without an atom of personal, commercial, or national wrong." 
If the time for labour has been shortened, the pay has 
advanced, our exportation of textile fabrics has enormously 
increased, and the operatives are more intellectual owing to 
the leisure afforded them. That moral safeguards are called 
for will appear from another extract from his last report : — 
''An intimate acquaintance with the working classes for 40 
years and more (38 of which have been official) — ^their habits 
their language, the certainty of their early inducti<»i into 
vice from the admixtures of the sexes, the disregard of 
parental control by the young from the sudden independence 
of wages, and the means thus afforded of injurious indulgences 
enables me to speak on these topics with some authority, 
and only confirms what might have been anticipated from 
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the employment of boys and girls and men and women 
together, withoutanymoralsupervision. To these causes may 
also be added, the one sieepmg-room of the homes of so 
many of them, the adolescents washing and dressing in the 
presence of each other, the unsexing nature of so many of 
the employments,such as foundries, furnaces,andbrickyajtls; 
and the drunkenness and bad examples of many of the 
pajreikts^ all of which have operated, and are still operating, to 
produce a lamentable state of immorality amongst them." 

Baths free or very cheap are sadly needed in several 
of the more crowded parts of the city. Ablution is much 
neglected by artisans, and one sees them iu the galleries of 
theatres as sooty and grimy as when they left work. Ex- 
corsions and walks on the Sunday afternoon do much to 
preserve the artisan's health, and proximity of sea and 
mountain makes Dublin of all cities tnat in which they can 
be more readily enjoyed, especially as we have now the 
tramways. Too many of the labouring class spend the 
greater part of the Sabbath and the Monday idly in bed or 
in drinkmg. Employers should punish aU those who abisent 
themselves on Monday. Social economies, such as savings 
banks and (Government assurances and annuities, which are 
8o much safer than *' Friendly Societies," do much for the 
mental quiet, and, therefore, bodily health of the working 
classes. The opening up of our squares would prove a great 
blessing to the children of the working classes. Again, 
there are many spaces now disused or covered with ruins, 
which, if levelled and planted with a few trees and grass, 
would make capital recreation grounds. For example, the 
Cabbage Garden, Lon?-lane ; the spaces between Patrick's 
dose and BuU-alley ; between Great Elbow-lane and Gill- 
square ; between me rere of the Adelaide Hospital and 
Golden-lane ; and on the north side, Newgate. The demoli- 
tion of many tenements utterly beyond repair, and the sub- 
stitution of decent dwellings for the industrial classes in the 
city or in the suburbs, connected with it by cheap tram- 
^ways, are among the most pressing requirements of the day. 
Our taxation, which, for water supply and main drainage, 
has provided, or must provide three-quarters of a million for 
the twelve years (1864-75), can scarcely bear unusual expen- 
diture for some years to come. Our city is, hotirever, con- 
spicuous for the generosity of its prince merchants, and 
benevolence coidd scarcely find more worthy objects than 
those I have hastily indicated. 
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IX. — On the C(ynstruction of Dwellings, wUh a View to 
their Sanitary Arrangements. A Lecture by George 
C, Hjsndebson, Architect. 

The coDstraction of dwellings with regard to their saoitaiy 
condition is the subject which it has fallen to my lot to 
bring under your notice ; and the questions involved have 
lately been so thoroughly discussed, whether in the public 
journals, or in the more strictly speaking architectural and 
engineering publications, that I feel it would be quite im- 
possible for me to say anything new, unless, indeed, I were 
to propound some Quixotic, crude, and untried theories of 
my own ; but it seems to me the purposes of this lecture 
will be best fulfilled by a review of some of the best known 
maxims, and by calling attention to the proper application 
of the modem patents and inventions of sanitary engineers, 
and the subject being one of erave importance I much wish 
that the task of elucidating it had devolved on abler and 
more experienced shoulders than mina 

Before going into any details, I would preface my remarks 
by saying, that though we are bound to follow in the march 
of civilization, and as we should each, whether by original 
invention or the application of improvements, endeavour to 
improve the sanitcuy condition of our neighbours, we like- 
wise ought to use our discretion in these matters, and not 
allow ourselves to be carried away bv each article that 
appears in a popular magasine, for as iault-finding is easy 
to the scientific mind, it is only when remedies are sought, 
that the first difficulties of the new and the perfections of 
tlie old systems will appear; and though we must thank 
the Prince of Wales's illness for many sanitary improve- 
ments, we must also remember that many of the suggestions 
on sanitary matters made since are only good on paper. 

Again I must ask you to bear in mind, that people do not 
always practise what they preach, for this simple reason: that 
to cany the precept into effect generally costs more than it 
is the practice to expend in this country ; for what at the 
present day is the ordinary history of a dwelling-house 
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from the time of its first conception until its final accomplish- 
ment? 

Mr. A goes to arcliitect B. I require, he says, so many 
reception and bed rooms of such-and-such a size, besides 
servants' apartments and stabling, and my limit of expendi- 
ture is so-and-so; all to be done in best manner with latest 
improvements. Idr. B, the architect, suggests he does not 
think it can be done for the money. Oh, says A, " Sharp " 
got his house for £1,000 less ; it is quite as large and very 
handsome. Well, when the tenders for the work come in 
they are too high, and then the reductions commence, one 
by one the improvements are lopped ofi*; in fact, Mr. A must 
have the quart put into the pint bottle, and as he will not 
hear of the reception-rooms, or elevation being reduced, for 
fear they would be inferior to his fidend Sharp's, the con- 
tract is closed for the building without any of the latest 
improvements. 

What I wish to lay before you is what a house should be, 
irrespective of cost; and any dwelling to be healthful inust he 
well drained and dry; must have an ample aupply of water, 
08 without this, from want of flushing, the best drains will 
become defective; it must also be well ventilated and heated. 

In considering the present subject, the denomination 
dwellings must be divided into three heads: 

Istly. The country seat, 

2ndly. The town or suburban residence. 

Srdly. The artisan's or operative's house. 

The site for a country house should be chosen with great 
care. A fine view is doubtless a great inducement to select a 
certain spot, but many good houses have been rendered un- 
comfortaDle by being placed in exposed positions; the ground 
selected should itself be elevated, and if it be commanded by 
higher lands, the arterial drainage from them should be 
diverted so as not to pass near the proposed building; and 
the plantings or natural imdulations of the ground, if there 
be any, should be made available as a shelter from the west 
and south-westerly winds, which blowing almost constantly 
in this coimtry are so charged with damp that they penetrate 
the most substantial wallmg, and are, therefore, more to be 
dreaded by the builder than the easterly winds, prevalent 
only during the spring months. 

The next consideration is the plan of the house ; this n^ust 
of course be in accordance with the requirements of the 
family ; in all cases, however, attention must be paid to the 
position of the various apartfkients : for instance, breakfast- 
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rooms should have ihe mormng sun, which passing weBi- 
ward ought next to strike the drawing-room, &c., while in 
libraries or billiard-rooms, the eye prefers a strong light 
without the glaxe of the sun*s rays; agam nurseries and 
dressing-rooms require the sunlight in preference to ordinary 
bed-rooms, and all sculleries, lavatories, &c., should have 
direct li^ht and ventilation, through the outer walls ; and if 
there be any fall in the ground, the kitchen should be placed 
at the lowest point for reasons that will be hereafter ex- 
plained, and it will be found a great advantage to have the 
Kitchen and offices outside the house and only one story 
hi^ The plan being agreed upon, next comes the drainage 
orsewera^ Now I have often neard people condemn drains 
and call nouses unhealthy because the sewage only dis- 
charged into a cesspool Do such persons ever consider 
what they are saying, and do they remember that there are 
not corporation. anS main drainage schemes all over the 
country t Now suppose, as they will probably sugsest» we 
discharge our sewers into the adjacent stream; weUas this 
supplies our neighbour next below with water for domestic 
use ne may not think it a neighbourly act, and having got, 
say. Dr. Cameron to analyze it, may go to law with you, under 
some of the recent Acts a^^ainst the pollution of streams (the 
operation of which will, I nope, soon oe extended to Ireland). 
Now how do we stand? We have no public main, we can't 
go into the river, our neighbour won't let us, and neither 
will science, which says we must save all the sewage for the 
farm ; so what is to be done ? Build a good tank, and decide 
upon its situation at once ; this should be as far away from 
and as far below the water supply for house as circum* 
stances will permit. Now the main sewer should be laid in, 
making sure that you have a good fall ; pipes certainly make 
the best drain, and the best oi them I have seen are known 
as Jennings' patent, as they admit of examination by simply 
removing one of the collars ; the lower half of the collar 
should he laid in cement, and the upper half should be 
bedded in common brick clay, known by builders as 
"puddle." A soft water cistern should next be constructed 
und<Br ground, close to, but on the lower side of the house. 

Both these tanks should have overflows, and if these over- 
flows can be run into the garden they will be found useful 

n^^ purposes of irrigation, &c. 

P ^® ^^® ^^ ^T^ sized sewer pipes is a great mistake. 

People reason that as a building is large so it i«quii«8 large 

Hewers. You wiU at once see the fallacy of this aigument 

nen you consider that the "sewage does not lodge in the 
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pipes, but only passes through them, and the smaller the 
pipe the better tne flush ; so, therefore, it is the soil-tank or 
receptacle that should be made proportionate to the number 
of the inmates and not the bore of the drains, and for ordi- 
nary establishments a 9-inch main with 6-inch branches 
will be found sufficient. 

I believe the best system of sewerage to consist of tkree 
distinct lines of drain pipes : the^r^^ taking the soil from 
house necessaries, scullery, and »i».bles, &c., direct to tank ; 
the second will take the water from bath-rooms, wash- 
houses, &a, and should be connected with the overflow from 
soil-tank ; the third row will connect with the stack-pipes 
and convey the rain-water to the soft water cistern. Each 
of these drains should, close to the tanks, be provided with 
syphon-traps, with stand-pipes carried to surmce of ground, 
and protected by stone with perforated metal cover, 
hinged ; this has a twofold use : 1st, if any gases are 
generated in the tanks they will escape here by the stand- 
pipe instead of entering the house ; and 2ndly, should any 
stoppage occur in the £:ains it will most probably be at this 
point where it can easily be removed. 

The water supply is a part of our subject on which little 
can be said in a lecture, as the circumstances vary so in each 
case ; above all, however, this portion of the work and the 
arterial drainage should be left in the hands of a civil 
engineer with permission to consult an analvst as to the 
purity of the water. Practically the main house supply 
must always be derived from either wells or local rivers, 
and, if possible, should be taken from such a level that, 
with a Dall-cock, it will fill the house cisterns ; or if the 
water have to be taken from a low level, if a stream serve, 
it can be used to turn a turbine-wheel. Now as many 
people have a mistaken idea that a turbine, like the 
nydraulic-ram, of itself actually forces the water up, 
I may remark that it only produces the motive power to 
work pumps which can draw from a well of filtered water, 
whereas the ram is a pump that can only raise the same 
water it is worked by. All water, whether hard or soft, 
should be filtered before it enters the dwelling, both on sani- 
tary grounds and to prevent, as far as possible, deposit in 
the astems and incrustations on the pipes. A filter bed 
can be formed at the end of any tank by placing divisions 
across it ; these form compartments to be filled with various 
beds of coarse and fine sand and animal charcoal, through 
which the water percolates into the tank. These filter beds 
should be periodically cleaned out and renewed. 
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The main cistern should be placed at the highest possible 
point in the house, but still in an accessible position, and 
should be of large size, say containing sufficient water to 
meet two days' consumption should any accident occur to 
the supply pipes. The consumption of water in Dublin at 
present is about 40 gallons per head per day, but Mr. 
Neville hopes to reduce this to about 30 gallons; and, 
taking this as a fair average, a family of six persons will 
require a cistern-area, as nearly as possible 6 feet long, 4 feet 
wide, and 2 feet 6 inches deep, containing in round numbers 
375 gallons, weighing, as nearly as possible, 33^ cwt exclu- 
sive of the cisterns ; so it will be seen that some substantial 
bearers are required for the main cisterns. From the main 
cistern all the minor supplies should be taken to the lower 
levels, bv which means the small service cisterns will always 
remain full. 

The foundations demand special care. When the trenches 
have been carefully opened, and the level applied to see 
that, though practically level, there is a slight £b11 to 
one point, then the masonry may be commenced in the 
ordinary way, building the first course of laige stones laid 
crossways to the wall and without mortar ; from this rubble 
work may be carried up to the finish level of ground ; and 
here I may mention that basements, properly so odled, 
on sanitaiy grounds are not desirable. Houses having 
b:isement stories are, I am aware, usually spoken of as 
particularly dry ; too often, however, this has only reference 
to the family or upper portions of the house, while the 
kitchens and servantls' apartments will unheeded exhibit 
ground -damp to a large extent. Now, I believe our great 
ancestors were as alive to the unpleasantnesses of a damp 
dwelling as we are, and that, therefore, they built vaults 
under and round their houses to secure dry lodgings over ; 
and in the olden days, when wines were kept on draught, 
the beer and cider made at home, and falconry, bear 
hunting, and cock fighting, were popular, doubtless good 
uses could be made of the subterranean apartments as stores 
and kennels for the " pets." As time crept on, however, 
the old form of building was often followed, but I believe 
the original use of the basement was lost sight of, and pro- 
bably from want of accommodation for the retainers on the 
upper floors, the underground stoiv first became a human 
habitation, and so the practice has been handed down &om 
generation to generation to the present time when the 
introduction of basement floors is on most sites to be dis- 
couraged : 1st, they tend to dwarf the building, and so 
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lessen the effect of the elevation. 2ndly, the stoiy under, 
or half under, ground costs quite as. much as a similar 
amount of work above the surface. Srdly, in carrying off the 
drainage from the building, the excavation will be so deep, 
and the cost of removing any obstruction that may occur, 
consequently so great, that I for one would consider this 
alone a fatal objection; besides all this however, modem 
manufactures properly applied enable us to dispense with the 
basement, for what; I set out as its first use, namely, to pre- 
vent damp rising, from a naturally wet soil or badly drained 
foundations, into the walls of our habitations; for this, 
purpose a course of some substance perfectly impervious to 
water should be laid on all walls, say three inches over the 
ground. The various materials used are : slates or flags 
bedded in cement, bricks laid in the same material, coal-tar, 
felt bedded in coal-tar, perforated terro-metallic ware, and 
asphalte. To most of these there ai*e objections ; slates and 
flags are so brittle that if not very carefully laid they break 
withthesuperincumbentweig^t,and so become useless; bricks 
will absorb about one-fifteenth of their own weight of water, 
that is te say, a solid red-brick when soaked will be about 
seven ounces heavier than when it came out of the kiln ; and 
if any one side of a brick be kept wet the moisture will soak 
through it, and even communicate with anything that may 
bo in contact with the other side, and constant wet, helped 
by frost, will eventually rot even the best qualities; we 
therefore see that the brick is of little use, and that the non- 
conducting agent in this case is the cement which is as 
brittle as the slate, and therefore open to the same objectiona 
Coal-tar is a very desirable material, and the cost so trifling 
that it is to be regretted it is not more generally adopted; in 
large buildings however, where the weight is great, tar alone 
is liable to be displaced, amd hence two courses of felt, each 
bedded in coal-tar, are constantly used in this country with 
satisfactory results ; but as felt exposed to the weather 
rapidly becomes porous, I believe it alone would be useless 
as a dampcourse. The tiles are made of various thick- 
nesses, and of widths to suit all walls, and being glazed are 
impervious, so that wet can only ascend through uie joints ; 
the tUes will bear great pressure, and it has been uiged in 
their favour that as a means of ventilation they are good ; 
that may be so for a storehouse, &c., but I am inclined to 
think such a volume of air under a floor as would pass 
through a course of these would be rather unmanageable. 

I would much prefer asphalte, say one inch thick, to any 
other dampcourse, as it can be laid without any jointings. 
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and 18 poaseBsed of an elasticity that in a great measure does 
away with the risk of fracture. This course being finished, 
a dmn from the trenches containing foundations must be 
constructed to carry off the sur&ce water, or that accumu- 
lating firom springs should such imfortunately appear ; for 
this purpose the common field drain-pipe, or an ordinary 
ridge tile, laid in loose stones with proper falls will be found 
efficacious ; this drain should discharge into a small reservoir, 
which can be readily formed by sinking an old barrel, 
which a fireclay pipe trapped by one of the syphons above 
mentioned, should connect with the overflows from soil and 
soft water tanks. 

Having so fSur described the progress of a house we find at 
least a gMd system of sewerage, and a dry bed on which to 
raise the superstructure ; we will now watch the building 
more as the critic than the constructor, suggesting what 
ought^ and what ought not to be done. We see the ground 
floor joists laid ; below them, and just above the damp- 
course, one or two pieces of perforated metal will be placed 
under each room ; tnis it is asserted is to give ventilation 
and so preserve the timbers — a laudable effort, doubtless ; 
but if these opens be exposed to a strong wind, will not the 
cold air passmg througn the floors, lower the temperature, 
and produce draughts in the rooms over ? Now, how is this 
to be avoided? Well, before answering this question, I 
would ask you to remark that while I maintain all ventila- 
tion shoulcl, as far as possible, be self-acting I also desire 
that it should be under complete control To prevent the 
cold rising through the floors, and iiie carpets becoming like 
small balloons partially inflated, as I have seen in suburban 
houses, I recommend the floors to be double, or counter 
floored, the space between the boards being filled in with, if 
near the sea-side, dry sea-sand ; if inland, dry sawdust Next, 
these ventilators should be made to open and close, and as 
iron would, by rust, soon become fixed, it seems to me that 
something of a like form, made of brass, copper, or zinc, 
would best serve the purpose. 

Now it is firom Uie spaces under the floors to which a 
oonstant current of air can be admitted, that I believe the 
™"?J^PPly should be brought into the house by flues, 
Jf^^, ^P _^ the backs of the fireplaces in each room, where 
tnere should bo a chamber formed in tenu-cotta or fire-clay 
aiT^nUb^ ^^er hot metals becomes unhealthy) ; here the 
into the ai^S^ farmed, and from thence it can be conveyed 
stftclc fki^^'^^^t at any convenient point in the chimnev- 
^*^ *^«. opening by which it is introduced should be 
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fitted with a regulating valve; for if too much air be 
admitted below, or if the fire in tiie grate be strong, the 
current passing into the room will require adjustment ; and as 
these air-shafts terminate below the point where the 0];dinary 
smoke-flue from the fireplace commences, it will be seen that 
there mus^t be space for them in any building. It may be 
said that this system will only work where firing? is used. 
Not so ; a very small rise in temperature will rarify air, and 
put it in motion, and I believe that if any smoke-flue in a 
stack of chimneys be in use, it will generate sufficient heat 
to work all the ventilating shafts leading to the rooms over. 
Again, this is but a small objection, for if in July or August 
you are warm, if the walls of a room were honeycombed 
with ventilators of various sorts, it would be hard to per- 
suade my hearers that any of them worked half so weu as 
the simple, but of late much abused open window. In winter 
time the case is diflerent, and the popular want is thorough 
ventilation, without cold draughts, whe^i the temperature 
is low ; and I submit for your consideration a well-known 
system that can be economically, and, I believe, efiectually 
carried out in new houses. 

In old houses a good and simple mode of introducing cold 
air into the apartment consists of having a deep slip along 
the sill of the sash on the inside, which allows the window 
to open say two inches from the bottom, and so admits the 
air into the apartment by the meeting rail 

Ventilation, however, cannot be good unless the foul air 
be carried off in about the same proportion as the fresh 
is supplied. The accomplishment of this is full of difficulties. 
We know that most of the means in use are defective, but 
who can point out the right course to adopt ? We will 
examine carefully the ordinary appliances : — One of these, 
known as Amott s or Sherringtx)n s Patents, is to be found 
in almost every modem house, near the ceilings of the 
principal rooms, sometimes fixed in the exterior walls, with 
perforations on the outer face, sometimes fixed communi- 
cating with the chimney. Arnold's Patent is a nicely 
balanced valve, supposed to permit the exit of all foul air, 
&c, while the income draugnts caused by wind close the 
ventilator, which can also be closed at will by a cord attached 
to a lever. They are undoubtedly good in principle, and 
the best of their kind I have seen : lately I introduced one 
into a chimney ; there was no direct return smoke, but the 
draught being bad, sufficient soot escaped to blacken the 
<^ing in a few weeks ; again, when fixed in an outer waU, 
in spite o£ the cork-buffer, the noise is sometimes so great that 
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I have known them closed up altogether, for people will not 
use anything that annoys tnem. These Sherrington's are 
perfectly simple, but require constant attention, while 
Amott's only require attention when objectionable, and are 
therefore greatly to be preferred. 

Another common practice is to leave an opening over the 
chandeliers, in the centre of the room, where a box is formed 
from which a pipe is taken through the outer wall, and 
generally tumeid up ; while the temperature of the room 
is high, the chandelier burning, and the outer air calm, the 
bad gases wiU escape through the tube, but if the wind be 
high a return draught is to be feared, and when the tem- 
perature in the apartment is low, and but a small fire burn- 
ing, there will nearly always be a direct current bom this 
air-shaft to the fireplace. As a proof of this, I may mention 
that the sunlight burner, now so much used in our public 
buildings, when unlit, has been found to produce such strong 
currents of air across the heads of an audience that they are 
now generally fitted with " Mercury Floats," patented by the 
Messrs. Strode, of London ; their name almost explains the 
working; when the gas is unlit there is no passage for the 
income or exit of air ; light the burner, and the heat by 
expansion raises the float, and peimits of the escape of foul 
aJr and the products of combustion ; other appliances 
having the same object might be noticed, but we must return 
to our subject. In passing I may, however, remark that 
the sunlight in operation is founded on exactly the same 
principle as M'Kennell's ventilator, explained in Dr. 
Mapother's lecture. Small flues are also often carried up in 
tiic chimney stacks, starting just below the ceiling level, and 
tliey generally discharge a Uttle over the slating; in the 
main, I believe this to be a good system, but I would like 
to have the ventilators carried the mil height of the chimney 
stack ; if, however, the flue be terminated near the ridge of 
the building, there should be an opening left on both sides 
of the chimney, so that if the wind strike one side the air 
may escape by the other. In buildings where there are large 
assemblages, or in public asylums, this system can be 
developed by carrying a number of small flues into a main 
shaft in which a current of air is maintained by the use of 
fire heat, or even a jet of gas kept constantly burning. The 
objection urged against the use of these flue- ventilators is 
that if the temperature in an apartment without a fire be 
raised, say by gas, to any moderate degree, air will enter the 
room by the chimney, coming down i^m exactly the point 
the Joul-air shafts discharge at, and therefore it is asserted 
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Bome of the poisonous gases will be reintroduced into the 
house. With all respect for the writers who hold this theory, 
I think it a little far-fetched ; for we may take it as the broad 
rule that it is the tendency of all bad or unwholesome air to 
ajBoend. Therefore if it once gets to the top of a chimney, 
I don't see why.it should or how it could immediately rush 
down the next flue, and even supposing it possible, it would 
be greatly diluted by fresh air and so be harmless, and if 
there be a register (as there should be) to the grate, the 
escape into the room will be almost nil ; and further, I 
believe that down draught in chimneys is mainly caused by 
an insufficient supply of air in the apartment, and if the 
cause be removed the objection will also vanish. 

Another mode of ventilation consists of a panel hung on 
pivots over the doors, or of sliding perforated panels in the 
doors ; these have been much discussed of late, and as they 
communicate invariably with the interior of the house, they 
brin^ us to consider whether passages or the stairs should or 
shomd not be used as ventilation shafts ; for my part I think 
not, for as there are two currents in every doorway — through 
the lower half, air entering the apartment — ^through the 
upper half, air rushing out in an impure state, then ai»cend- 
ing by the stairs — the supply on each floor would become 
more and more fcetid ; we should not therefore turn more 
bad air into the stairs than we can help, and the air in 
passages should be kept pure by the same means as suggested 
for the rooms. Many more details connected with ventila- 
tion might be discussed with interest, but the last I will 
touch upon has reference to the plumber's work. Many 
are the theories as to the proper mode of connecting the 
interior drains with the exterior already described. Here 
again these syphons come to our aid, for in this position 
from a stand-pipe a few inches from the wall of our house 
we are able for the last time to ventilate our sewer ; but in 
all cases let it be remembered that the lead or soil pipe 
should come through the walls to the outside ; but as to 
whether soil-pipes should be fixed inside or outside, I believe 
it to be quite immaterial provided all the joints be made in 
solder, and that these pipes be provided with ventilating 
tubes which may be connected with the main shait rising 
from the sewer which should be carried to discharge at the 
highest point of the building, if possible in some tourellc 
or gable, away from the chimneys carrying the ventilation 
flues from rooms. The various pans and basins should be 
fitted with S traps in preference to those known as the P 
form of trap, which I am glad to say is now almost out of 
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date. Penetrating a little further into that Umuith of 
pipes to be found in a houae ^well fitted and supplied irilh 
aojl vxUer, pump water for general use. and hot "water, we 
find under the oath-cocks, tiie deaning screws in traps of 
lavatories and butler's pantries, &c., little * leaden trays 
placed to receive any leaKsges that may occur, and tdso in 
the cisterns we have what are called stand-pipes; they serve 
as overflows, and should also screw out at the bottom, so as 
to allow of the cisterns being thoroughly cleaned. All these 
pipes are connected with some one of the drains and are 
seldom trapped, and indeed trapping would be almost 
useless, for unless filled with water a trap ceases to be a 
trap ; and through many of these pipes, used only as pre- 
cautions, water never runs, consequently they should not be 
introduced into a soil-pipe; they maybe connected with the 
service-pipe of a water-cloeet, but the waste of a bath should 
be chosen in preference, and it will be better still if they 
are run into one of the rain-water pipes. 

I believe the junction of these rain-water, or stack-pipes 
as they are called, with the main sewers now alone requires 
notice. If the separate drains, such as I have described, be 
used, all that will be required is to let the water discharge 
on the surface of the ground into a dished stone, in whidi 
is fixed a metal trap connected with the drain-pipe; these 
traps, besides taking the surface water, catch the sand and 
other deposits washed off the roof, and can easily be cleaned 
out. 

Heating I must only briefly touch upon ; and if we ever 
give up our open fireplaces and adopt stoves or other means 
of heating I believe the time is so far distant that such a 
contingency need not now be considered seriously. In 
speaking of ventilation a means of heating the air entering 
the apartments has been referred to in connexion with the 
ordinary grates, and with a view to procuring a uniform 
temperature through the dwelling, and a consequent reduc- 
tion in the consumption of fuel, as well as a diminution in 
the risk of colds from draughts, &c. It will be found that 
the hall, or lowest point of the stairs, is in practice, the 

Eosition to which the greatest amount of neat should 
e supplied, as from thence it wiU difiuse itself through the 
other passages, and so into the various apartments. A large 
supply of hot air might be derived from a chamber formed 
benmd the kitchen range, and distributed by flues through 
the house, and if a stove be used for the hall the well-known 
V Musgrave '* still holds the highest position, followed per- 
haps by the "Qumey." Hot water, however, should be tiie 
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means of heating aimed at, and not given up ivithout a 
struggle : 1st, because the warmth generated is more whole- 
some and also more pleasant to the senses than that pro- 
duced in any other way I know of except the open grate. 

2ndly. Because if the house be not very laorge and a close 
range be used for the cooking the heat can be obtained 
without an extra fire ; and here comes in the reason (pro- 
mised in the early pai*t of this lecture) for putting the 
kitchen at a lower level than the rest of the house : it is to 
enable us to make use of the fire in warming the water for 
the general supply of the house, as well as for heating pur- 
poses, as the boiler for any circulating appamtus must be at 
a lower level than the pipes; as the water when heated fiows 
out at the tep of the boiler and returns cool te the lower 

Eortion, many people use the same boiler to supply the 
ouse and heat the coil of pipes placed, say in the hall ; so far 
as my experience goes I have not found this work well, as 
the heat is seldom sufficiently strong ; I have however used 
with success twin boilers, which in winter, when required 
for heating purposes, work independently, and in the summer 
season can, by stop-cocks, be both turned on to the bath 
supply. 

The Genus gas-stove has doubtless been much improved 
upon lately, but they are still in their infancy, and very 
undesirable if used without flues. 

If time permitted there are many items in a house that 
might be usefully discussed; but I must now leave this 
very imperfect notice of the country residence, and pass to 
the considerations in connexion with town and suDiurban 
residences; here the tide of fashion hardly leaves us the 
choice of selection in our site, as too often the spectdative 
builder builds in a rising locality, and the public are content 
to pay him a high per-centage for his outlay. To the 
affluent about to build in or near a town I would say that 
most of my remarks already made regarding foundations, 
rlampcourses, ventilation, and heating will equally apply to 
their case ; but as the main sewers are in these positions 
generally found ready made, the question of drainage is much 
simplified. To persons of moderate means I would say, do 
not build unless vou can do it in the best manner; if you 
cannot afford it this, or next, year, wait until you have more 
money saved ; in the meantime, if you or indeed any of my 
audience think your rented house unhealthy or the drainage 
bad, do not vex or worry yourself until, through very fear, 
you become ill, but get some practical man to examine the 
house for you, when 1 venture to say that by the expendituis 
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of a very few pounds, in the manner suggested by him, most 
probably in putting only a ventilating tube to the soil-pipe, 
you will have as healthy a dwelling as any cheap house 
built by some common builder to your own special order. 
If your house be cold, and there be any fireplaces in the 
inner walls, by resetting the grates, you can have a chamber 
formed at tiie back, which fitted with a simple sliding valve 
below and above, the heat will cause a draught, by which 
a supply of heated air will be supplied to the adjacent room 
or passage. 

Mere I must remark that though our local domestic build- 
ings have improved in comfort, we can still learn many 
lessons from an inspection of any of the new villa residences 
near the English and Scotch towns, where, for instance, you 
will find a bath-room, and hot and cold water laid to almost 
every apartment in houses having a rental of say about £100 
a year (in Birkenhead I know much cheaper houses having 
a bath-room and water supply in two dressing-rooms) ; and 
all these trifles tending to a plentiful use of water, whether 
for ablutionary or flushing purposes, have a beneficial sani- 
tary efieci 

Turning to the dwellings for the middle classes, of which 
we have seen hundreds built on both sides of the city during 
the last few years, I must condemn those landlords who, pur- 
chasing waste lands, have them laid out in small holdings, 
let them at enormously reproductive rents, and having laid 
a main sewer down the proposed thoroughfare, are content 
te leave the roads without water-tables, and te be formed of 
any rubbish that may accumulate as the buildings progress, 
and while they insist on a house of a certain value being 
erected, sufficient to cover and secure their headrent, make no 
covenants for the exclusion of middens and laige ashpite 
from the confined yards attached to such buildings ; and wnen 
we come to look at the artisans' houses, we find the same 
state of things in an exaggerated form still before us in this 
city. I womd notice what may be called the Church-road 
district, now under demolition for the Dublin and Drogheda 
Railway extension. Here there were numerous small 
avenues of cottages, all inhabited by workmen employed in 
the neighbourhood. They brought their owners large pro- 
fits, and the headrents were high ; the houses were badly 
built, there are no drains, and in only a very exceptional 
case is there any water laid to the dwelling ; the roads were 
never made, and are to this day ankle-deep in mud, and 
impassable for any spring vehicle. I will make no further 
remarks on these premises, but ask you to say can habita- 
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tions under such conditions be healthful ? I might multiply 
instances by describing the filth in the yards and the squalor 
in the dwellings I have had to visit occasionally, and where 
certainly the weekly tenants get bad value for their money. 
Much good work is being effected by^he Corporation Sani- 
tary Inspectors, and also by the constant jogging of their 
memories the officials now receive from the new Sanitary 
Association. Reform, however, in this direction must strike 
deep to the root of the evil, and I believe legislation should 
define the requirements of a tenement holding, viz. : — ^proper 
drainage, ample water supply, and the minimum cubical 
area requisite for the inhabitants, all which, together with 
the proper formation of the roads in the case of new build- 
ings, the local authorities or special agents should have power 
to enforce in the same way as the late Factories Act. 

Were this accomplished, our artisan and working popula- 
tion, alike jealous of infringement on their rights, and alive 
to every small act of kindness conferred upon them, would 
soon see that they and they alone were the gainers by the 
transaction, and would soon be glad to leave their present 
haunts for the improved accommodation, as a most nefarious 
system of tenement lettings at present exists, I mean in those 
cases where an almost pauper becomes the person responsible 
to the landlord. Here the only way of making up the rent 
is by the husband's uncertain earnings, and what the wife 
can screw out of the rooms, consisting of the worst accommo- 
dation, let at the highest weekly rents, and under such 
circumstances repairs, papering, paint, or even simple white- 
wash, are things unheard of, and to the localities in which 
they ]are situated fresh air never penetrates. It is such 
houses I desire to close ; (hie accomplished, the philanthropic 
and charitable should step in and meet the demand for rooms 
by supplying model dwellings at a small increased rent. I 
know that speculations of this class have not in this town 
yielded a good return for the money invested, but looking 
back you will see that first efforts seldom succeed, it takes 
time to educate the public mind — ^for example, the tram- 
ways, which signally failed with Qeorge Francis Train, are 
now realities before our e|Fes ; so with the recent increase 
in wages, the demand for comfortable houses has also in- 
creased among the respectable operative class. 

In this country, however, each family has an ambition to 
occupy a separate house, so that I fear such buildings as 
those started by the Industrial Tenements Company in this 
town, or by " Peabody," in London, will not ever be popular. 
Cottages containing say three apartments, of yer^ moderate 
VOIi. yiX.— NO. I: |C 
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dimensions, built round a square, each having a scullery or 
wash-house attached, besides a small yard for laundiy pur- 
poses, good drains, water laid on, and the heat from the 
kitchen or living-room fire utilized, would seem to me the 
most desirable class of building. In the angles of the square 
T would place common latrines and ash-pits, while the centre 
would be occupied by a general superintendent's and col- 
lector's house, and a club room for the men. 

The right to inspect all the premises, at reasonable hours, 
should form part of the tenant's agreement,and if the services 
of a retired sergeant of police, or some person of that class 
were secured as resident supeiintendent, I feel contident the 
managers would have but littie trouble, the sanitaiy condition 
of the inmates would be good, and the shareholders would 
have a fair interest for their outlay, as well as the satis- 
fectoiy moml reEection of having done some good in that 
walk of life to which it hath pleased Qod to call them. 



X. — On ScmUary Legislation. A Lecture by Bobebt 
O'Bbien Fublono, Esq., M.A., Barrister-at-Law. 

Ladies and Gentlemen, — ^The subject upon which I have 
to address you — ** Sanitary Legislation " — is, I fear, by no 
means an attractive one. A moment's consideration, how- 
ever, will suffice to convince you that it is a subject of the 
very highest practical importance to the sanitarian. 

During the present course of lectures our attention has 
been directed to a variety of very interesting topics. 
Chemistry, meteorology, geography, medicine, and archi- 
tecture, considered in their relation to the great subject of 
public health, have all in turn been brought under our 
notice ; and it was considered that the series would be in- 
complete if it did not include a lecture on the legal aspects 
of tne question — ^for experience has shown that sanitary 
science cannot make its way in the world without the 
assistance of the Legislature. 

To illustrate my meaning, I may refer to one of the earlier 
lectures of this course, in which we were told how to discri- 
minate between pure and adulterated foods. 

Now, aU the information which our friend, Dr. Reynolds^ 
could give us on this most important subject, would not 
prevent our being poisoned by dishonest traders, if there 
were not an Act of Parliament imposing a penalty on persons 
selling adulterated food, and providing for the appointment 
of puolic analysts to detect aaulteration. 

Again — ^to advert to another lecture — ^it will not suffice to 
tell the public that overcrowding, will probably result in an 
outbreak of " typhus." The overcrowding will take place 
in spite of the knowledge, and the fever will probably follow. 
The sanitary legislator must come to Dr. Onmshaw s assist- 
ance with stringent regulations, and an efficient organization 
for securing their observance, and then we may expect some 
diminution of this form of " preventable disease." 

Sanitary legislation deals with the laws and regulations 
for the improvement of the public health, whether in the 
form of Acts of Parliament, or of rules and regulations made 
by the vadous local authorities throughout the country. 
VOL. vn.— NO. I. X 2 
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It is obvious that the conditions ''which science and 
experience infonn us are necessary for the preservation of 
health are not to be secured without the intervention of the 
state/' 

Individuals may do their utmost to live in obedience to 
the natural laws of health ; but in the majority of instances, 
they will find their efforts finistrated by the neglect of their 
neighboura For one man who respects these laws multi- 
tudes live in open defiance of them. 

Hence arises the necessity for sanitary legislation. 

The general principle upon which it proceeds has been 
thus stated by Afr. Simon (the distinguished medical officer 
of the Local Government Board) : — 

<* All such states of propertj, and all such modes of personal 
action, or inaction, as may be of danger to the public health, must 
be brought within the scope of siunmarj procedure and preven- 
tion." 

The same idea is expressed by Dr. Acland* in more 
popular language. He says ; — 

" The true principle of sanitaiy legislation is that the Govern- 
ment should help the people to do, not what they can do, but what 
they ccmnot do. It should strive to ascertain what hindrances 
there are in the way of the people's healthy and to remove those 
they cannot remove themselves. 

'' If the people like to live in dirty houses let them, so long as 
thereby they do not affect their neighboius; but let it not be 
impossible for them to have clean houses. 

" The laws should aim at securing to all whatever is necessary 
to health. Nothing is too minute for the attention of the Legis- 
lature provided the minute point is essential" 

The subject of sanitary administration, is so closely con- 
nected with that of sanitary legislation, that I think it 
deserves some share of our attention ; indeed a lecture on 
the laws relating to public health would be of very little 
practical use, if it did not contain some reference to the 
machinery provided by the state, and by the local authori- 
ties, for carrying out those laws. 

My subject is so very extensive that it would be quite 
useless for me to attempt to treat it in anything like an 
exhaustive manner. I have therefore resolved to content 
myself with giving you a short sketch of the progress of 
sanitary legislation ; I shall then make some general obser- 
vations on the law as it stands at present and uie machinery 
for carrying it into effect. 

• AddreM at mMtipg of Social Sdenoe AptodatioD^ 1872, 
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First, then — as to the progress of sanitary legislation : — 

The first law relating to public health was passed so long 
ago as the year 1388.* It imposes a fine of no less a sum than 
£20, upon ''all who cast annoyances, garbages, entrails, &c., in 
ditches and rivers." The mayors and bailiffs of the cities 
and towns were charged with the execution of this Act. It 
is interesting to observe that, even at this early period, the 
local governing bodies were intrusted with the care of the 
public health. 

About a hundred years later we find an Actt to pro- 
hibit the slaughtering of cattle in cities, and boroughs, "lest 
sickness might be engendered unto the destruction of the 
people." 

The Sanitary Commissioners (1869) tell us that the 
local courts were in possession of sanitary powers, and they 
mention an instance of the exercise of such powers, which 
is furnished by the Court Rolls of Stratford-on-Avon. It 
appears that, in 1652, Shakespeare's father was fined for 
depositing rubbish in the public street of that town, in 
violation of the bye-laws of the manor ; and again, in 1667, 
he and five other gentlemen were '' amerced in the sum of 
four pence each for not keeping their gutters clean."| 

Dr. Haughton called attention in his lecture, to the fact 
that great epidemics always produce wonderful activity 
about sanitary matters. 

This remark applies with special force to our sanitary laws, 
which we owe for the most part to the panics occasioned 
by outbreaks of pestilence. 

An attack of the plague in the reign of James I. led to 
the passing of an Act^ which made it a capital felony for any 
person suffering from the disease to go about, when com- 
manded by the proper authority to keep his house.|| 

Again, in the years 1817-19, a fearful epidemic of fever 
raged in Ireland, during which about a miUion and a half 
cases (of which 65,000 proved fatal) occurred, and the fever 
hospitals in Dublin alone treated 42,000 patients, — i,e. more 
than one-sixth of the population.lT 

♦ 12 Richard II., cap. 13. f * Hen. VIL, cap. 8. 

Both these Acts were repealed bj 19 & 20 Vic, cap. 64. 

X The same year Mr. Shakespeare became a member of the Corpoiatioii of 
Stratford, and subsequently was appouited one of four " affeerors,** whose duty it 
was to impose fines on their fellow-townsmen for offences against the bye-laws of 
the borough ; and so he ceased to be the subject of any further prosecutions. 
Unlike the nuisance authorities of our time, these ^^affeerors," we are told, ** dis- 
played unusual vigilance, and considerable severity, " in oiforcing the laws.— 
CoUier^t ^Shakespeare^** voL i., p. IxvL 

§ 1 Jac I., cap. SI. 

B Kone of the foregoing Acts applied to Ireland. 

^ Barker & Cheyne*s Hist Sketch, voL I, pp. 62^ 94. 
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In 1818 a select oommittee of the House of Commons was 
appointed to report on the progress of the fever, and to sug- 
gest measures to arrest its further extension. The same year 
an Act was passed for Ireland,* enabling the Lord Lieutenant 
on the appearance of fever or other contagious distemper in 
any town, to appoint a Board of Health, with powers to do 
everything necessary for preventing the spread of contagion, 
and restoring the sick to health. The Board might cause 
the streets to be cleansed ; houses, yards, &c., to be purified ; 
beds and bedding to be disinfected, or burned; and aU 
nuisances prejudicial to health to be removed. The funds 
necessary lor carrying out this Act were to be advanced by 
theLord Lieutenant, andrepaidbypresentmentfionthecounty. 
A penalty not exceeding £5 was imposed on persons resisting 
the orders of the Board, and default in payment was punish- 
able with imprisonment for three months, without appeaL 

In 1819 another select committee of the House of Commons 
was appointed to inquire into the state of disease in Ireland ; 
Bs to tne working of the Act of the previous year; and 
the causes of the prevalence of fever amongst the working 
classes. This committee, in their report, recommended the 
establishment of a systematic local control in all cities and 
towns for the removal of nuisances which generate and 
promote disease; and te this end they suggested the appoint- 
ment of officers of health in cities and towns, to be elected 
by the householders, and to be armed with ample powers 
for the removal of nuisances, and the preservation of nealth. 
In the same year an Act was passed which embodied the 
principal recommendation of this committee.t Dr. Mapothert 
mentions in proof of the high estimation in which this Act was 
held that " An appeal that its operations should be extended 
to England was made by the famous Dr. Paris and Mr. 
Fonblanque,'' but without 8uooess.§ 

This Act provided for the annual election by the vestry 
of not less than two, or more than five, officers of health, in 
every dty or town containing more than 1,000 inhabitants^ 
or elsewhere, as the Lord Lieutenant should direct. 

These officers of health were to act without salaiy, and 
the expenses incurred by them in the execution of their 
duties were to be levied as other parochial assessments. 

The powers given to these officers, were somewhat more 

* 58 Geo. III., cap. 47. f 59 Geo. III., cap. 41. 

t Statiatical and Social Inquiry Society of Ireland. Journal, voL iv., ^ 203. 

{Dr. Hapother aUo draws attention to the fact that ihejirtt Parliamentaiy 
Keporta on Public Health related to Ireland, and that public attei^tion was Jfira< 
called to the dangers of intramural sepulture, by the diigracefnl state of a Dublin 
cemetery — BuUy's-acre. 
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eztensiTe than those conferred by the former Act on Boards 
of Health. 

Both these Acts were repealedby the ''Sanitary Act, 1866."* 
In the year 1836 a most important step was taken in 
Sanitary Legislation, by the paasmg of an Act for the Regis- 
tration of Burths and Deaths, in England and Wales. ^Hiis 
system of registration was extendi to Scotland in 1854, 
and to Ireland not until 1864. 

It seems strange that Parliament should so long have with- 
held from Ireland the advantages of a system which had been 
established in England some twenty-eight years before, and 
which had long b^n in operation among all the other nations 
of Europe. 

The Sanitary Commissioners (1869), observe : — 

** That recent sanitary legislation has been remarkably drawn 
out by^ and connected with, three outbreaks of cholera, which led 
to investigations of the means of preventmg infectious diseases, 
and so drew attention to the fact, that the seats of endemic disease 
are generally where the air or water is polluted." 

The first visitation of cholera occurred in the year 1831, 
and by a temporary Act passed in the foUowmg year,t 
which, strange to say, was not made applicable to Ireland, 
the powers of the Privy Council, under the Quarantine Act, 
18254 were greatly extended, and the Council was enabled 
to issue such orders as might be deemed expedient for pre- 
venting the spread of the disease ; " for the relief of persons 
affected thereby ; or for the interment of those who fell 
victims to its ravages." 

By an Act of the following year,§ these powers were 
continued until the next session of Parliament, by which 
time the cholera had disappeared, and the Act was accordingly 
allowed to expire. The possibility of a future visitation of 
the disease does not appear to have been contemplated by 
the Legislature. This is a very good sample of shortnsighted 
and unstatesmanlike legislation. 

In 1840 an Act was passed for England, Wales, and Ire- 
landjl which empowered Boards of Guardians and overseers 
to arrange for the gratuitous vaccination of all persons resi- 
dent in uieir unions and parishes. This Act has since been 
repealedir and another substituted for it.** 

• In Thorn's Directory for the present year (1878), page 9, the latter of theee 
Acts is r e fer red to as being still in force. 

1 2 and 3 Wm. IV., cap. 10. 

t tS Geo. IV., cap. 78. The earliest quarantine laws are to be fonnd in an 
Edict of Justinian, a.d. 542. § 8 and 4 Wm. IV., cap. 76. 

i|8 and 4 Vic^ cap. 29. See ako 4 and 5 Vic, cap. 82. 

<fB7 80 and 81 Vic, cap. 84. ** 26 and 27 Vic, cap. 52l 
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To give some idea of the beneficial results of this legisla- 
tion, i may mention, on the authority of Dr. Haughton, that 
the death-rate firom small-pox, which before the introduction 
of vaccination was 66 per cent, of persons attacked, has 
now been reduced to 6 or 7 per cent. 

In 1842 a most important series of inquiries as to the 
state of public health was set on foot by the English Poor 
Law Board. The first of the series was conducted by Mr. 
Chadwick, then Secretary to the Board. The results of his 
investigations are contained in a very valuable report, which 
did much to arouse public attention to the necessity for im- 
proved sanitary leg^lation.* 

In 1843 a Boyal Commission was appointed under the 
presidency of the Duke of Buccleuch, to investigate the 
causes of prevalent disease and the best means of improving 
the public health. This Commission made two reports. 

It is much to be regretted that the admirable recommenda- 
tions contained in their Second Report were not forthwith 
carried into effect by a comprehensive Sanitary Act. 

In 1846 provision was made for the removal of nuisances 
and prevention of diseases, by a temporary Act^f which 
applied to the United Elingdom. 

Two years later a law was passed, '' which may be r^aided 
as the groundwork of our sanitary legislation." 

" The Public Health Act, 1848,"{ unHke many of those 
to which I have already referred, was intended to be per- 
manent. It was firamed with great care, and it is of a 
most comprehensive character. Unfortimately it applied 
to England and Wales only. However, many of its pro- 
visionrhave since been ezt^ded to Ireli^nd, by subsequent 
statutes. 

This Act was of a permissive character. It was to be in 

force only in any locality in England or Wales, (exclusive of 

the metropolis) the ratepayers of which presented a peti- 

* tion for its application, or in which the death-rate was 

' exceptionally high. 

It provided for the appointment of a General Board of 
HeaJtn, to consist of three members, and to be continued 
for five yea«. 

The town councils in corporate towns, and in other places, 
local boards, to be elected by owners and ratepayers, were 
constituted the local authorities for carrying out the Act 

* I have omitted all mentioii of the nnmeroos Acts relating to the goTeniment 
of towns, which, although the/eontaln important lanitarj proyisions, can tcarcelj 
be regarded as " Sanitary Acta.'* 

t 9 and 10 Vic., cap. 9a J 11 and 12 Vic., cap. 68. 
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In Ihe same year the Nuisance Removal and Diseases 
Prevention Act of 1846, being about to expire, a similar 
Act was substituted for it,* and in 1849t this Act of 1848 
was amended. 

These two last mentioned Acts remained in force for Ire- 
land until the year 1866, when they were, repealed by the 
Sanitary Act of that year. 

The third visitation of cholera, which occurred in 1854, 
led to some important changes in the sanitary laws. 

The Nuisance Removal Acts of 1848 and 1849, were 
repealed for England, and a comprehensive Act| was sub- 
stituted for them, which, however, did not apply to Ireland. 

The powers vested in the Privy Council by the former 
Acts of 1846 and 1848, to make regulations for the prevent 
tion of formidable contagious diseases, were largely extended, 
and the provisions relating to them were embodied in a 
separate 8tatute.§ 

In 1858 the General Board of Health, which had been 
created in 1848, and reconstructed in 1854, was allowed to 
expire, and its powers were vested in the Privy Council 

In the same year was passed the '' Local Covemment Act, 
1858,"|| for England ana Wales, which iti to be construed 
with the " Public Health Act, 1848," as one Act. Several 
of its provisions have been extended to Ireland by subsequent 
enactments. 

The new Act greatly extended local powers for the execu- 
tion of sanitary works in such districts as adopted it, 
and gave in fact "most of the requisite powers of police 
and municipal government, if only they were duly sought^ 
and duly used." 

The '' Nuisance Removal and Diseases Prevention Act, 
1860,"ir amended the two Acts of 1855, and amongst other 
things, reconstituted the Boards of Guardians as the " Local 
Authorities " for executing the Diseases Prevention Act. 

In 1865 an Act** was parsed, which applied to Ireland, 
enabling local authorities to dispose of the sewage of their 
respective districts, in order to prevent its becoming a nui- 
sance ; and to make arrangements for the application of such 
sewage to land, for agricultural purposes. 

The local bodies were constituted " Sewer Authorities," 
with powers to construct sewers; to take lands compulsorily, 
and to prevent the pollution of streams. ** This Act may be 



•11 and 12 Vic., cap. 12a 
1 12 and 18 Vic., cap. 3. 
1 18 and 19 Vic, cap. 21. 
1 18 and 19 Vic, cap. 11& 



421 and 22 Vic, cap^ 98. 
23 and 24 Vic, cap. 77. 
• •28 and 29 Vic, cap. 76. 
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said to have introduced into rural difltricts the fiiBt i^ 
ment of active sanitary powers." 

In the year 1865, the Town Council of this city presented 
a memorial to the Chief Secretary, calling his attention to 
the defective state of the^umitary laws for Ireland; and to 
the action then taken by that body and their distinguished 
medical officer of health, I believe we owe the " Sanitary 
Act, 1866." 

The history of this Act affords a curious illustration of the 
hasiv aad imsatisfiwjtory manner, in which our samtary code 
has been formed. 

At the time to which I am now referring, the cholera was 
supposed to be advancing towards our shores, and the special 
provisions of the " Diseases Prevention Act, 1855," had been 
put in force in England. 

This Act, as I have observed, did not then apply to Ireland, 
and " the Nuisance Removal and Diseases Prevention Acts" 
of 1848-49, which are declared in the preamble to the Act of 
1855, to be '' defective, so far as the same relate to the preven- 
tion, or mitigation of endemic, epidemic, or contagious 
diseases," afforded the only protection provided for us by 
law, against the approach or spread of the disease. 

Notwithstanding this declaration as to their inefficiency, 
these Acts were considered good enough for Ireland, for t^ 
years after they had been condemned in England. 

The necessity for providing an immediate remedy for this 
anomalous state of things, was felt so strongly by the then 
government, that a bill was prepared, extending to Ireland 
m one statute the English statutes up to 1865. However, 
before this bill was brought into Parliament, it was ascer- 
tained that a complete sanitary code for England was in 
preparation, and accordingly the Irish Bill was altered, so 
as to include the latest provisions of the proposed English 
code.* 

Towards the end of the session, it was found that there 
was not sufficient time to allow of the English Bill being 
passed through Parliament. Instead, therefore, of a complete 
and comprehensive statute, a fragmentary and somewhat 
confused bill was introduced, and passed for the United 
Kingdom ; originally intended to apply to En^nd only, but 
afterwards adapted so. as to suit some of the more urgent 
reouirements of Ireland also. 

However although the form of the legislation was not all 
that could have b^n desired, the benefits conferred by the 
Act of 1866 were large and substantial. 

• Dr. Hancock's Report on the " Sanitaiy Act, 1860^ " p. xvL 
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I shall notice veiy briefly some of its provisions. 
(1.) The authorities constituted by the Act were as 
follows : — 

L Incitiesand towns corporate — 'the Corporation."* 
IL In towns and townships — ^the "Town * — ^"Town- 
ship'' — ^"LightiDgand Cleansing/' or"Municipal" 
Commissioners, as the case may be.t 
III. In such part of each union as is not under another 
sewer or nuisance authority — ^"the Poor Law 
Guardians." 

(2.) The obsolete Nuisance ^cts of 1848-49 were repealed, 
and the Acts of 1855, with numerous alterations, and extended 
powers, were substituted for them. 

(3.) The vestry officers of health were abolished, and one 
nuisance authority constituted for each district. 

(4.) The expenses of the nuisance authorities were chained 
on the borou^ rate in corporate towns ; town rate in towns 
under Commissioners, and the poor rate in districts under 
Boards of Quardians. 

(5.) All nuisance authoritieswerere<2itir6€2 to make periodic 
inspections of their districts, with a view to ascertain what 
nuisances need abatement ; and were empowered to appoint 
and pay Nuisance Inspectors. 

(6.) The definition of a nuisance was extended so as to 
comprise 

I. Premises in a state 
II. Any pool, ditch, or water- 
course so foul as to be 
III. Any animal so kept as to 

be 
lY. Any accumulation of 
matter 

These nuisances were included in tne Act of 1855. 

The following were added to the list by the Act of 1866 : — 

V. Over-crowded houses. 
VI. „ workshops. 

VIL Smoke firom factory chimneys. 

* The aanltaiy arrangementi of Dnblin are under the control of a Public Health 
Committee, oonsisting of about thirty members — all corporatoiv. This committee 
maj at any time be disiolTed by the Corporation, or its members increased or 
diminished. 

t According as the town is govemed : — 

1. By Commissioners under the ** Towns Improrement (Ireland) Act, 1854,** | 
17&18 Vic., cap. 118, or a local Act; j 

2. By Lighting and Cleansing Commissioners, under the 9th Qeo. IV., cap. I 
82 ; or, 

8. By Manidpal Commissioners, under the 8 & 4 Vic., cap. 108. J 



injurious to 
health. 
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(7.) Powers were given to thePrivyCouncilinJBriflFZatid to 
extend the quarantine law to coasting vessels, in case of the 
outbreak of contamous disease on board These laws had 
previously applied to vessels coming irom foreign ports 
only. 

(8.) The 49th section empowers the Lord Lieutenant* 
upon complaint bein^ made that any sewer authority 
has neglected to provide sufficient sewer accommodation; 
or to provide a supply of water, where the existing supply 
is a source of danger to the inhabitants ; or that a nuisance 
authority has niade default in enforcing the provisions 
of the Nuisance Removal Acts : to institute inquiry, and 
if satisfied that the authority has been in de£Biult, to 
limit a time for the performance of its duty in the matter 
of such complaint, and if the duty be not performed within 
the time so limited, to appoint some person to perform it, — 
the expenses and costs to be recovered from the local autho- 
rity. Unfortunately this power is so little known that it is 
scarcely, if ever, exercised. 

(9.) Whenever any part of Lreland appears to be threatened 
with, or affected by, any formidable epidemic, endemic, or 
contagious disease, the Local Government Board may put 
into force for a period of six months (which period may be 
subsequently extended) the provisions of the "Diseases 
Prevention Act, 1855," as amended by the "Nuisances 
Removal and Diseases Prevention Act, 1860." The Boards 
of Guardians are the "local authorities" for executing this 
special Act, and all expenses incurred under it are to be 
defrayed out of the poor rate. In this city, which is under 
the control of two Boards of Guardians — ^those of the North 
and South Dublin Unions — ^the Local Government Board, 
in the event of this Act being put in force, would pro- 
bably exercise a power conferred on them by section 40, 
and require the two boards to act together for the purposes 
of the Act ; or they might direct that the town council 
should be the " local au&ority " instead of the Board of 
Guardians. In the latter case the expenses of executing 
the Act would fall on the borough fiind instead of the 
poor rates. So long as the provisions of this Act remain 
m force the Local Government Board may issue regula- 
tions — 

Isi For the speedy interment of the dead. 
2nd. For house to house visitation. 

• This power has since been truiafeiTed to the Local GoTernment Boaid 
(Ireland). 



Ma FuBLOKG an Sanitary Legislation. 173 

Srd. For dispensiiig medicmes, guarding against the 
spread of dLsease, and affording to persons afflicted by, 
or threatened with, such epidemic, endemic, or con- 
tagious diseases, such medical aid, and such accommo- 
dation as may be required. 

The "local authority'' is charged with the execution of 
the regulations so msule, and has the power of appointing 
medical, and other officers, and of providing everything 
necessary to mitigate disease. This Act was not put in 
force during the recent visitation of small-pox, — although 
it can scarcely be denied that the disease assumed the 
character of a "formidable epidemic." 

Two Amendment Acts were passed in 1868 and 1869, 
which were originally applicable to England only, but both 
have since been extended to Ireland.* 

The latter of these Acts enables the Commissioners of 
Public Works to advance money required for sanitary works 
executed by the Local Government Board, in case of default 
of the local authority, the sums so advanced to be charged on 
the local rates. 

Another Amendment Actt was passed in 1870 for the 
United Kingdom, but its provisions appear to me to bo in- 
applicable to this country.^ 

"The Artisans' and Labourers* Dwellings Act, 1868,"§ 
supplies a want which had long been complained of by local 
authorities. 

In any place in which this Act is in force (i.e, in Ireland, 
towns corporate, boroughs, and towns under Commissioners), 
on the report of the local officer of health, that any premises 
within his district are in a condition dangerous to health, so 
as to be unfit for human habitation, the local authority (i.e. 
the Corporation or Town Commissioners), shall refer the 
matter to a surveyor to report on the cause of the evil com- 
plained of, and the remedy therefor, and whether the pre- 
mises can be improved by structural alterations, or require 
demolition. On receiving his report, the authority shall 
require the owner of the premises to execute the necessary 

• 81 & 82 Vic, c. 116, and 82 ft 83 Vic, c 100, ezteDded by Local Government 
(Ireland) Act, 1871. 

1 33 ft 84 Vic, cap. 53. 

X The latest specimen of sanitary legislation is "The Sanitary Act, 1866 (Ireland), 
Amendment Act, 1878'* (86 & 87 Vic, cap. 78), which provides for the payment 
of the expenses incurred by a Port Sanitaiy Authority, under the Act of 186(>, sec 
80, ont of a common fnnd'to be contributed by the riparian nuisance districts, (t.e. 
districts, any portion of which abuts on any river or coast forming part of a port), 
in 8Dch proportions as the Local Goremment Board shall order. 

f 81 and 82 Vict, cap. 180. 
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works, and in case of default, shall order the premises to be 
shut up or demolished ; or the authority may itself execute 
the works. (Sees. 5, 6, 18.) If the works be executed by 
the authority, such authority shall obtain from the Court of 
Quarter Sessions an order chai^ng on the premises all ex- 
penses incurred, together with int^'est at the rate of £4 per 
cent. (Sea 19.) & the owner execute the works he may 
obtain an order charging on the premises in which the im- 
provements have been ^ected, an annuity at the rate of £6 
per cent, on the amount expended — such annuity to be 
payable for thirty years to the owner and his represen- 
tatives. (Sec 25.) 

The local authority may levy a special rate not exceeding 
two pence in the ^ound for any year, or may borrow money 
from the Commissioners of Public Works, to defray all ex- 
penses under the Act. (Sees. 31, 32.) 

Any four or more householders living in or near to any 
street may represent to the officer of health that any pre- 
mises in or near to that street, are unfit for human habita- 
tion, and the officer shall thereupon inspect, and report on 
such premises. (Sec. 12.) K the local authority neglect 
for three months after receiving such report to put the 
Act in force, the householders may addi'ess a memorial to 
the Local Qovemment Board, asking for an inquiry, and 
upon receipt of such memorial the Board may direct the 
local authority to proceed under the provisions of the Act, 
and such direction shall be binding on the authority. (Sec. 
1«5.) 

The Act expressly provides that the absence of any repre- 
sentation by householders, shall not excuse the officer of 
health from inspecting any premises and reporting thereon. 
(Sec. 12.) 

In 1869 a Royal Commission was appointed* to inquire 
into and report on the operation of the sanitary laws in 
England and Wales (except the metropolis), so far as these 
laws relate to seweraj^e, drainage, water supply, removal of 
refuse, control of buildings, prevention of overcrowding, and 
other means of promoting the public health ; and also to 
mqiure into and report on the operation of the laws for the 
r^^- • l^'^x. c^^tagious diseafles and epidemics, and the 

of ^X^!^'''' ""^^ *^^ 1*^^' including the constitution 
of authonties, and the formation of areaT^ 

some unaccountable reason Ireland and Scotbmd were 

M«y. 1868, to Hm M«wJ?^?2?*®^ ™ compliance with a request sabmitted in 
•nd Briti«|| Medical AjJoSutionl!"**'*^ ^^ * deputation from the SwOal Sdoioe 
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not included in the terms of the Commission. The two 
countries, however, were worthily represented on the Com- 
mission, by Dr. Stokes and Sir Biobert Christison. 

The Commissioners examined a large number of witnesses, 
and presented a most valuable report, the general purport 
of which is thus briefly summed up : — 

''The present fragmentary and confused sanitary legislation 
should be consolidated, and the administration of sanitary law 
should be made uniform, universal, and imperoHve throughout the 
kingdom." 

Appended to the report is a summary of the existing 
sanit£ury law, together with suggestions for its amendment 
and consolidation. 

In July, 1871, Sir C. Adderley, the Chairman of the Royal 
Commissioners, introduced a Bill into Parliament to con- 
solidate and amend the laws relating to public health and 
local government ; which was in fact the report of the 
Sanitajy Commissioners in the form of a BilL " The first 
part of the Bill proposed to repeal all existing sanitary laws, 
and of the 450 clauses of wnich it consisted, about nine- 
tenths were inserted, merely for the purpose of re-enact- 
ment." 

The second part divided the whole countiy into sanitary 
districts, so toat there should be no place without a 
sanitary authority, and only one such authority in each 
place. It was late in the session when this Bill was brought 
in, and it was read only a first time. So far as I am aware 
no attempt has been made during the present session to 
re-introduce it. 

A very important Act was passed in the year 1871, which 
although not strictly a sanitajy Act, so seriously affects the 
powers of local bodies that it deserves special mention. 

" The Local Government (Ireland) Act, 1871,"* applies.to 
towns in Ireland under any form of local government, 
whether the governing body consists of a Town Council, or 
Commissioners, under any general, or local Act. 

The main object of the Act was to afford to local Boards 
an easy and inexpensive method of obtaining certain powers 
which they might desire to possess, and which until the 
passing of this statute oould not be obtained without a 
special Act of Parliament, — a proceeding which, as the 
dtizens of Dublin know too well, always entailed vast 

• ai & 86 Viot, cap. 109. 
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expense on the ratepayers.* Under this Act, if a local 
Board seek powers to acquire land for public purposes; 
to extend or reduce the .limits of the district under their 
control; to transfer from the Grand Jury to the local 
Board their jurisdiction with regard to roads, bridges, and 
public works ; to sanction the making of further rates in 
addition to the maximum authorized rates ; to provide for 
the future execution, or repeal, or alteration of any local 
and personal Act in force within the town, they have only 
(after some preliminaries have been complied with) to pre- 
sent a petition to the Local Government Board (Ireland), 
who wul thereupon direct an inquiry in respect of the 
matters mentioned in the petition, and if the result of the 
inquiry prove satisfactory, the desired powers will be con- 
ferred by a Provisional Order. This Order must be con- 
firmed by Act of Parliament, which will not involve any 
expense to the parties seeking the Order. 

The Bill confirming the Order may of course be opposed 
in its progress through either House ; but in practice 1 think 
it will be found that opposition will rarely be offered. 

This Act also provides for the audit by an officer of the 
Local Government Board, of all municipal accounts — a matter 
of great importance, as one of the chief objections to sanitary 
improvements is the increased expenditure they would entaU 
on the already over-taxed ratepayers. Possibly it may be 
found that under the supervision of the Government auditor 
a larger portion of the public funds may be made available 
for sanita^ purposes than is the case at presenif 

" The Local Government Board (Ireland) Act, 1872," next 
demands our attention.} 

Its object was to concentrate in one department the super- 
vision of the laws relating to the public health, local 
government, and the relief of the poor in Ireland. 

* From a retam lately presented to the Honse of CommonB, it appears tbat a 
snm of £18,199 ]9«. 2d., was spent by the Coq>oFBtion of Dnhlin between the 
years 1864 and 1872 in promoting, watching, or opposing the progress of Billfl 
in Parliament 

The costs of the Dublin Blain Drainage Act of 1871 amounted to no less a snm 
than £4,2901 

f The following is an extract from the report of G. W. Finlay, esq.^ the auditor 
appointed by the Local Goyemment Board to audit the accounts of the Dublin 
Corporation for the year 1872 : — ** The amount of fines imposed under the sanitary 
Acts but not leyied is considerablei The Corporation are entitled to these finea» 
and the Public Health Committee should see that the officers intrusted with th« 
duty of levying them, discharge it with promptitude, as the non-levying is likely to 
have an injurious effect It would be almost better that the Corporation should 
not incur the cost and trouble of legal proceedings to enforce compliance with the 
Acts, than, having done so, to allow the order of the magistrates to remain a d^ail 
letter by not enfordng the penalties inflicted by them."— iSsporl. p. 19. 

J 86 * 86 Vict, cap. 09, 
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A similar Board for England, was formed in 1871, and is 
now presided over by a Cabinet Minister.* 

The Irish Board consists of a president, ex-officio, being 
the Chief Secretary to the Lord Lieutenant for the time 
being, a vice-president, and two other members, one of 
whom must be a physician or surgeon, of not less than ten 
years' standing. 

Amongst other improvements effected by this Act I may 
mention the following : — 

1. The Poor Law Commission was abolished, and the 
functions of that body vested in the new Board. 

2. All powers and duties vested in or imposed on the Lord 
Lieutenant, the Privy Council in Ireland, or the Chief Secre- 
tary to the Lord Lieutenant, by several Acts of Parliament, 
including the '' Sanitary Act, 18G6," and the statutes amend- 
ing it; the ''Nuisances Removal and Diseases Prevention 
Acts, 1855 and 1860," and '' The Sewage Utilization Act, 
1865," were transferred to, and imposed upon, the new Board. 

The " Public Health Act, 1872," remains to be noticed. 
This Act owes its existence to a feeling on the part of Her 
Majesty's Gbvemment, that the then session of Tarliament 
should not be allowed to close, until some improvement had 
been effected in our system of sanitary administration. 

The Bill was introduced at such a late period of the 
session, that it was evident that any attempt to deal with 
so vast a subject in a laige or comprehensive manner, must 
of necessity be futile. There was really no time for the 
discussion of details, and accordingly all the clauses likely to 
provoke hostile criticism, and so to imperil the fate of the 
Bill, were dropped, and a very short^artial, and incomplete 
measure was nurried through both Houses of Parliament, at 
the very close of the session.-f* 

The Act applies to England and Wales only ; but it is 
pretty well understood that, if the pressure of public business 
permit. Parliament will be asked to sanction a similar 
measure for Ireland during the present session. 

Time will not allow me to do more than notice very 
briefly, two of the leading provisions of this Act ; — 

1. It divides the whole of England, with the exception of 

* The Right Hon. James Stansfield, if.p. The other memben of the Board are 
the Lord l^eeident, the five principal Secretaries of State, the Lord Privj Seal, 
and the Chancellor of the Exchequer. The constitution of the Irish Board is 
preferable, as it indnd^ three paid members, who have to devote their entire time 
to the duties of the Board, and one of these must be a medical man. The want 
of a medical man on the ^glish Board is to some extent supplied by the existence 
of a medical sub-department under the direction of Mr. Simon, F.B.S., who was 
for many years ^e chief medical officer of the Privy Council 

f The Lords bestowed only three days on its condderation. 
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the metropolis, into sanitary district& These are of two 
kinds— tmKZTi and rural. 

The urban districts are the boroughs. Improvement Act 
districts, and Local Qovemment districts ; and the sanitary 
jurisdiction is vested in the Town Council, Improvement 
Act Commissioners, or Local Board, as the case may be. 

Rural districts consist of such parts of the Poor Law 
unions, as are not included in urban districts; and the 
Guardians of each union form the rural sanitary authority. 

The great advantage of this arrangement is, of course, that 
it is thoroughly exhaustive. No place in England or Wales 
is now without its local sanitary authority. 

The Local Qovemment Board is the central authority, 
and possesses the powers for sanitary purooses which for- 
merly belonged to the Privy Council, the Home Office, the 
Poor Law Board, and other departments of the state. 

2. By section 10, every Sanitanr authority is obUged 
to appoint a medical officer of health, who in rural districts 
Tifiay DO the medical officer of the union. 

I have read many criticisms of this Act ; and I think it 
is plain that it is not regarded with &vour by the leading 
sanitarians of the sister country. 

Dr. Bumsey, who is one of the first authorities in England 
on all matters relating to public health, while acknow- 
ledging that the promoters of the Act were actuated by an 
earnest desire, to propose what they believed to be best 
calculated to further the ultimate objects which sanitary 
reformers have in view, observes that— 

'* There are not a few loatters of grave importance, in respect of 
which the Act has created obstacles more or leas barring future 
progress, and very similar to those which have so greatly compli- 
cated and enhanced the difficulties of our present l^ialation." 

Again, the " Joint Committee on State Medicine " of the 
British Medical and Social Science Associations* has con- 
demned the Act as "entirely ignoring the cardinal prin- 
ciples, which they consider essential to any well-considered 
reform of the laws relating to public health, and of the 
authorities by whom such laws should be admimstered." 

I admit that Dr. Acland seems to regard the Act with 
satisfiEbction, and of course his opinion is of the highest 
authority ; but even he does not consider it as in any sense 
a complete measure. 

Lord Napier and Ettrick, the President of the Social Sci- 

* This <* Joint Committoe" was originally appointed at the meeting of the 
National Association for the promotion of Social Soienoe, held in Dublin in 1861. 
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ence Association,* though endeavouring to say a good word 
for the Act, is obliged to admit that it has no character of 
finality. " If," he says, " we examine the powers of admi- 
nistration and action committed to the sanitary authorities, 
we are at once involved in obscurity and confusion. The 
Bill has given machinery, but it has not given faculties of 
operation sufficiently categorical, distinct, and extensive." 

I have not time to quote any other opinions, but I think 
I have said enough to show that some at leaat of the most 
eminent authorities in England regard the Act with dis- 
favour. The leading medical journals condemn it also. 

In my humble judgment it would be better, instead of 
accepting this Act, mutatis mutaTidis, for Ireland, to wait a 
little longer for a measure, or rather a series of measures — 
for the entire subject is too large to be dealt with in one 
Act — ^with some appearance of completeness. 

No measure can be at all complete which does not supply 
us with a simple and intelligible body of laws, in lieu of the 
confused mass of statutes which at present compose our sani- 
tary code. Everyone admits that one of the chief difficulties 
in the way of effective sanitary administration, is due to the 
large number of these statutes, and the way in which they 
are framed. 

These statutes are of two kinds — Qeneral and Local 

In not a few instances the Local Acts contain provisions 
more or less at variance with the General Acts; and some- 
times it happens that the ample powers of a Qeneral Act, 
are obliged to give place to the more limited powers con- 
ferred by the Local Act. 

Besides these Local Acts, there are bye-laws without 
number, made mxder poweni contained in various Acts, and 
which themselves have the force of law. 

The Sanitary Commissioners state that these are some-' 
times in conflict with the general law of the land. 

The result is that it is often very difficult, and sometunes 
utterly impossible, to ascertain the exact state of the law on 
certain points. 

In Dublin we have to search for our sanitary law amongst 
a large variety of Local Acts, bye-laws, and regulations, 
besides about seventeen Qeneral Acts. How, I would ask, 
can the law be efiectively administered when its provisions 
are scattered over some fifty or sixty statutes, some self- 
contradictory, others obsolete, and all of them vague and 
loosely worded ? 

• Inangoral addresn, Fljrmontb, 1872. 
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Ab the Sanitary Commifisioners have well expressed it — 

*' The number of the statutes, and the -way in which thej have 
been framed, render the state of the sanitary laws unusually 
complex. 

« This perplexity has arisen from the progressive and experi- 
mental character of modem sanitary legislation^ which has led to 
the constant enlargement and extension of existing Acts, without 
any attempt at reconstruction, or any regard to arrangement. The 
fifttol result is that the law is fiequently unknown, and even when 
studied difficult to be understood." 

Mr. Simon bears similar testimony. He says : — 

"The laws which ought to be in the utmost possible d^ree 
simple, coherent, and intelligible, are often in nearly the utmost 
possible degi*ee complex, disjointed, and obscure. Authorities 
and persons wishing to give them effect may often find aknost 
insuperable difficulties in their way ; and authorities and persons 
with contrary dispontions can scarcely fail to find excuse or im- 
punity, for any amount of malfeasance or evasion," 

It is much to be regretted that our legislative ^stem 
provides no machinery for securing that an Act of Parlia- 
ment shall be expressed in proper, and self-consistent 
lan^age. 

The great object of the promoters of a Bill is that it 
should pass ; and consequently they take care that it shall 
be framed, not in the most logical and appropriate language, 
but in that which is likely to excite the least opposition. 
Accordimrlv the draftsman is often oblificed to choose " the 
path ofoWity and confusion, to repeal merely such scraps 
and firagments of the existing Acts as it is absolutely neces- 
sary to get rid of; perhaps also incorporating the old Acts 
wiUi the new, thereby not only maMng the new Act un- 
intelligible, except by reference to the former Acts, but 
raising a swarm of difficulties as to its construction, and its 
relation to the pre-existing law." This system of incor- 
poration is one of the greatest obstacles in the way of 
sanitary action. 

Sanitary Law is in fact a thinl? of shreds and patches. 
An eminit medical man hasdescAbed it a« being Zie up 
of "little dabs of doctoring done by different departments 
of Gfovemmenb" But Government is not to bear all the 
blame of the present state of the Sanitary Lawa Govern- 
ment has not originated the host of local Acts to which I 
have referred. They have sprung up somewhat after this 
fashion. 

*Beport, p. 21. 
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Some active member of a local authority discovers what 
he considers to be a defect in the law. Perhaps his fervid 
imagination has suggested to him some particular form of 
nuisance, which might not come within tne definition of a 
nuisance contained in the existing Acts. The evil must be 
met by a new Act. His colleagues are persuaded that they 
are utterly helpless so long as this supposed defect is allowed 
to continue. Accordingly a Bill is promoted in Parliament 
at great expense. A number of heterogeneous provisions 
are crammed into it; another ''Improvement Act— Amend- 
ment Act" — ^is added to our local code, and the meas is 
rendered more hopeless than ever.* 

Traces of this mania for special legislation are to be found 
in some general Acts also. 

A few years ago it became notorious that people were 
being poisoned in large numbers by means of arsenic. Im- 
mediately an Act of Parliament was passed to control the sale 
of this drug alone, as if there were no other poison known. 

On this principle we should have a special Act to prohibit 
the sale of chloroform, another of strychnine, ana so on, 
for every poison an Act. The absurdity reached its climax in 
the year 1853, when one of these intelligent legislators 
introduced a Bill for the prevention of glanders (a disease 
which killed one person in the United Kingdom hat year). 

Again, it sometimes happens that some provisions of the 
Sanitary laws are at variance with the general law of the 
land. 

A curious instance of this is afforded by what is now well 
known as " The Birmingham Sewage difficulty." The case 
was this. For some time the sewage of the town was dis- 
charged into the river Tame, in strict accordance with the 
provisions of the Public Health Act, 1848. At length Sir 
Charles Adderley obtained an injimction firom the Court of 
Chancery, restraining the Coiporation from polluting the 
river. The Corporation then fell back on the provisions of 
another Act, and turned their sewage upon the land adjoining 
the sewer outfidl. However, the landowners in the neigh- 
bourhood very naturally objected to this proceeding, and a 
second injunction was obtained. H^e was a duemma! 
The Corporation were compelled by the Act of Parliament 
to receive the sewage, but the Court of Chancery refused to 
let them dispose of. it. At length the Corporation had re- 
course to a Bill to enable them to utilize the sewage on some 
waste lands far from the town. The Bill was opposed, and 

• The necessity for these Local Acts has been gretftly obviated by the passing 
of the Local Govemment (Ireland) Act, 1871. See tupra. 
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thrown out, and, so &r as I know, ^the difficulty" still 
remains unsolved.* 

Again, the law recognises a distinction between various 
Sanitary duties which seems to be based upon no intelligible 
principle. 

Toquote finom the Report of the Sanitary Commissioners: — 

** The removal of nuisances seems to have been considered a 
work apart from Local Government, and the prevention of epi- 
demic disease, a work tinconnected with the suppression of its 
causes. Such distinctionB without differences, the result of casual 
hgislation, regardless of what had preceded, are &r more than 
merely illogioalor immeaning. They cause grave misunderstanding 
of the law, mislead, public opinion, multiplj expenses, and aggra- 
vate disinclination to improvement, and distrust ef science." 

The distinctions between authorities are equally unmean- 

The local bodies charged with the execution of the "Sewage 
Utilization Acts,* and the Sanitary Act, 1866, Part 1, are 
designated " 8eu*er Authorities." In the Nuisance Removal 
Acts, the same bodies are styled " Nuisamce Authorities," 
while a third title is created by the " Diseases Prevention 
Act, 1866," viz., ''Local Authority." 

In towns such as Dublin, the nuisance authority is 
the Town Council ; but the local authority under the Dis- 
eases Prevention Acts is the Board of Guardians. Thus, 
if it should unfortunately become necessary to put these 
latter Acts in force in this city, the Quardians of the North 
and South Dublin Unions would be the " Local Authorities " 
for enforcing their provisions, while the ordinary Sanitary 
fiinctions would continue to be dischar]^ed by the Corpora* 
tion. We might thus have Uiree authorities all hard at 
work, each trjnng to do the other's business, and, as a neces- 
sary consequence, neglecting its own. It is true, as I have 
already observed, that the Local Government Board* might 
substitute the Corporation for the Boards of Guardians ; Imt^ 
on the other hand, they are under no obligation to do so. 
Dr. Hancock states that the reason why the guardians are 
named as the authorities under the Diseases Prevention 
Acts is, that they have an organization of Medical Officers 
and hospital accommodation, and they also control the dis- 
pensary arrangements. 

Before the passing of the " Sanitary Act, 1866," there were 
three distinct sets of Sanitary officers in some places, viz., 

• Since thia lecture was ddivered I hare been informed by the Town Clerk of 
Birmingham that the Corporation are erecting aewage works under the directioii 
of Hr. Hawkalej, ck. In both the Chancery suits farther time for the completim 
of the wQiks has been obtafaied. 
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those appointed by the parish, by the town authority, and 
by the guardians. So things are not so bad tus they used to be. 

There is one matter to which I have abready referred, on 
which aU Sanitary reformers seem to be agreed, viz., that 
the law should be consolidated, or rather that a new and com- 
plete code should be substituted for the existing general Acts. 

I fear that the present Qovemment does not intend to 
deal with the matter, for I find that an elaborate digest of 
the statutes relating to v/rban Sanitary authorities in Eng- 
land and Wales, has just been presented to Parliament in 
pursuance of a promise given last spring by Mr. Stansfield, 
when a question was raised with respect to the consolida- 
tion of the Sanitary Laws.* 

^^Hbhj suggestions have been made for the amendment of 
the Sanitary Laws. I cannot do more than enumerate a 
few of the most important. 

1. Many of the provisions of the Sanitary Acts which are 
at present permissive, should be made compulsory on the 
locsl authorities. 

2. The procedure for the compulsory abatement of nuisances 
should be simplified. 

£ am told l^t in this city, when a magistrate's order for 
the abatement of a nuisance is resisted, 14 or 15 visits of in- 
spection must be made, and about 10 different forms filled up. 

3. When an owner or occupier makes default^ or cannot be 
made amenable, the local authority itself, should be compelled 
to execute the necessary works. 

4>. The provisions of the "Diseases Prevention Acts/' 
with certam necessary modifications should be made per- 
manent. 

5. Provision should be made for the registration of sickness. 

6. The law for the registration of deaths, which is mani- 
festly imperfect, requires amendment. It might be. weU to 
provide that no interment should take place imless on 
raoduction of a certificate of registration. This is the law in 
Englandt 

* In a note prefixed to this digest, the Secretary of the Local Goremment 
Board statei that ** The work mnst not be regarded as an anthoritatiye interpretation 
of the law ; ** and that *<]no attempt has been made to oonBtme the sereral enactments 
which ofipear to be in force, or to interpret any dovbifiU or coniradiciorp passages 
contained in them.** 

t Deaths are sometimes not registered for months after they occur. The deaths 
registered in the Dublin district doring the week endmg November 15, 1878) were 
at the rate of 85 per 1,000 of the population. In London for the same we^ the 
rate was 25 per 1,000. The excess was caused by the registration of 45 deaths which 
had oeenrred In the Sonth Dublin Union Worldionse during the ^ee preceding 
weeks ! The death-rate in fact affords no reliable test of the hMllh of the population. 
Four deaths from small-pox r^tered in the week ending November 22, 1878, 
ooenrred in Jmuaiy, 1872 ! 
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7. More adequate provision should be made for the pay- 
ment of expenses incurred under the various Acts. 

8. Compulsory powers of acquiring land for sanitary 
purposes should be given to the local authorities. 

But although the law is confused, and in some respects 
defective, still I am fieur from thinking that the unsatisfactory 
sanitary condition of the country at large, is due altogether 
to the state of the law. 

Dr. Budd of Clifton, a very eminent sanitarian, tells us 
that the health officer of Bristol, Mr. Davies — 

'^ Finds that with the exception of what relates to the establish- 
ment of Fever Hospitals, the Act of 1866 gives him all the powers 
he could desire for preventing the spread of contagious disease.*' 
It is in the highest degree le^assuring, adds Dr. Budd, " to hear 
from the same practised authority, that he scarcely ever finds, on 
the part of the people who are the subjects of them, any difficulty 
in enforcing the provisions of this Act." 

Dr. Burke of the Registrar-Greneral's department gave 
similar testimony before the Sanitary Comnussionera He 
says: — 

** If the Act of 1866 be thoroughly carried out, there is vexy little 
more wanted.*' 

I think it will be found that generally speaking the blame 
attaches not so much to the law, as to the persons charged 
with its administration. 

I shall endeavour to show that this is so. 

There are in Ireland about 274 sanitary authorities — 163 
rural, and about 111 urban. 

The proposed " Public Health Act " would retain them all, 
with power to the Local Government Board to require some 
of them to combine, in certain cases. 

It seems a mistake to have so many authorities. 

In the single county of Cork (omitting the city) there are 
10 urban, and 17 rural authorities ; or one to about every 
17,000 of the population. 

Few will be found to deny that some, at least of the urban 
authorities, might be got rid of with advantage. 

The Vice-President of the Local Government Board, 
Ireland, Sir Alfred Power, E.C.B., in his evidence before the 
late Sanitary Commission, gives it as his opinion that — 

"The sanitary functions at present supposed to be dischazged 
by the authorities in small towns, should be transferred to the 
Boards of Guardians, and the ordinaiy duties of local government be 
left in the hands of the Town Commissioners.'' 

The evidence of the late Dr. Hill, who for many years oc- 
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cnpied the important position of Medical Poor Law Inspector, 
is to the same effect. 
He says that — 

** Where guardians are the local authority, the sanitary Acts 
have been carried out very fairly, but where a Town Council, or 
Town Gommissioneni form the authority, they do pretty nearly as 
they like." 

Dr. Hill attributes this to the fact that — 

** Town authorities are debarred from doing their duties by the 
expense, and there is no one to compel them to do their duty but 
the Lord Lieutenant, whUe guardians generally adopt the recom- 
mendations 6f the Poor Law Commissioners." 

The only way in which I can form an estimate as to the 
manner in which our numerous urban authorities at present 
discharge their duties, is by observing the sums they have 
expended on sanitary objects. The statistics supplied by 
Dr. Hancock in his return of Local Taxation in Ireland for 
the year 1871* afford a i^liable test of the action taken 
by these authorities. I will quote a few of Dr. Hancock's 
figures. 

L — ^As to towns under the ''Towns' Improvement Act, 
1854." These are 75 in number. 

Li 43 of these towns nothing at all appears to have been 
spent on sanitary purposes, i.e,, under the ''Nuisance Removal 
Acts," or for making drains, or sewers, or other sanitary 
objects. 

In 17 towns the collective expenditure was under £10. 

The total expenditure for the whole 75 towns was £1,567. 

In Munster (exclusive of Queenstown, where about £200 
were spent) the entire sanitary expenditure reached the large 
sum of £79 ; and in Connaught it was £15. 

In Parsonstown, an important town, with nearly 5,000 
inhabitants, the total amount charged for sanitary purposes 
is four shillings. I confess I am curious to loiow what 
sanitary object absorbed this sum! 

II. — ^In 14 towns under " Lighting and Cleansing Commis- 
sioners,"! the total amount charged is £85. 

IIL — In 11 towns under special Acts, including 7 town- 
ships in the county Dublin, the total expenditure was £1,392. 

I can see no object in maintaining a larger number of 
local authorities than is absolutely necessary, and it appears 
to me that in many instances the sanitary functions of the 
urban authority might with advantage be transferred to 

• The latest *' Betuni "— that for 1871— was published onljr in February last 
t Gonstltiitecl under 9 Oea, IV., ca^ 82. 
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tlie Board of Gnardiaiui of the union in which the town is 
situated* 

If this ooone were adopted in the case of towns with less 
than 5,0()0 inhabitants, the number of urban authorities 
would be reduced firom 117 to about 44. If 10,000 were taken 
as the standard the number would be further reduced to 15. 

So much for the towns under CSommissioners. 

lY. — ^Let us now take a glance at the state of affiiirs in the 
corporate towns. There are ten of themt exclusiye of the 
metropolis, containing together a population of more than 
409,000 inhabitants. 

Here surely we might expect, to find some tokens of a 
yi^rous sanitary administration. 

Nothing of the sort 

In four towns nothing at all appears to have been spent, 
and the total amount disbursed by the ten corporate autho- 
rities was only £2,390. 

So for it is plain that the authorities I have referred to 
have not availed themselves very largely of their powers. 

In Dublin, where there is certainly more sanitaiy activity 
than elsewhere in Ireland, the total amount expended by 
the Public Health Committee for 1871 was £2,050 ; nearly 
£1,000 less than was spent on the fire brigade.§ 

That the defects in the sanitaiy condition of this city are 
not altogether, or even in great measure due to the want of 
legal powers bv the Corporation is, I think, very clear to 
anyone who will take the trouble of inquiring what powers 
that body already possesses. 

I am happy to be able to quote in support of this view, the 
opinion of our present medical Oj£cer of Health, himself an 
eminent sanitarian, and in everyway qualified to pronounce 
on such a subject : — 

Dr. Mapother referring!! to one of the numerous local Acts 
to which 1 have before alluded, " The Dublin Improvement 
Acts Amendment Act, 1864," observes that : — 

" So ample are the provisions of this Act that it has left scarcely 
anything to be desired in the way of sanitary legislation, and it 

* Boards of Guardians possess one great advantage aa compared inth oHmui 
authorities. They include, as ez-offido memberSf owners of property, and men of 
good social position, who are not dependent for their seats on the votes of the very 
parsons whmn they are sometimes obliged to prosecute for breaches of the sanitaiy 
laws. 

t Viz., Drogheda, Kilkenny, Wexford, Clonmel, Cork, Limerick, Waterford, 
Belfast, Londonderry, and Sligo. 

{ Drogheda, Clonmel, Wa;teilQid, and Londondanry. 

I The expense of the fire brigade for 1871 was £8,082 13f. lid 

y Jounud of the Statiatical and Social Inqmry Sodetv of Ireland, vol iv., 
p. S5a 



Mr. Furlono on ScmUary Legislation. 187 

will be the £Biiilt of the Corporation and its officers if the most 
substantial benefits do not soon follow. The poorer classes of 
the city about 100,000 in number dwell in some 8,000 houses, 
eadi room usuallj let as a separate tenement, and the state of 
these dwellings hat bem d^oiable in the extreme. 

'^ The Corporation gained by the recent Act tiie power to compel 
the owners of these houses to put in thorough repair, and keep so, 
the roofs, walls, and chimneys ; to have their windows kept clean 
and glazed, and movable (U top and bottom ; to keep a properly 
trapped house-drain and other sanitary reqidsites in good order." 

Dr. Mapother further expresses his belief — 

" That the sanitary state of Dublin will contrast favourably 
with that of any other city in the United Kingdom when pure 
water shall be supplied to every house, when sewers are extended, 
and a few other improvements effected without increased taxation. 
A subject upon which,'* he adds, <<our citizens are just now 
rather sensitive."* 

I am afraid that this sensitiveness has now become 
chrbnic. 

The paper from which I have quoted was written in 
1866. 

The Corporation did not then possess the vastly enlarged 
powers conferred on them by the Sanitary Act of 1866. An 
abundant supply of pure water has since been procured for 
our city; many miles of sewerage have been constructed at 
a cost of over £100,000 ; and we are paying one shilling in 
the pound more taxes than in 1865, and yet Dr. Mapother's 
predictions have scarcely been fulfilled. 

The death-rate has not decreased. It was 26 per 1,000 
in 1865. The epidemic of cholera in the following year 
raised it to 29 per 1,000. 

In 1871 the rate was again 26 per 1,000, and last year 
another terrible epidemict fell on us apparently with equal 
force, and (wam, it rose to 29 per 1,000. 

This deatn-rate is much higher than we might reasonably 
expect having regard to the situation of Dublm, the density 
of the population, and other circumstances : and, moreover, 
it is pretty certain that the actual death-rate is in excess of 

• The Act referred to by Dr. Mapother, 27 & 38 Vict, cap. cocy., also prorides 
(eec. 13) that when the Corporation ehall hare prorided a danghtflr-honae or 
eUnghter-honaes for the nae of the borough, they may pnrchaae the licences of 
exiitiJig alaiighter-honses, Ac. 

Haa any nae been made of this power? 

t Dr. Grimahaw statea that the caaes of cholera, daring the epidemic of 1866, 
within the Dublin Begiatiation Dietrict, numbered about 2,600 with 1^186 deaths: 
while dormg the recent epidemie of smaH-pox there were about 12,000 or 16,000 
cases, and 1,647 ^Mk^\'^2)MmJ€mfiaiqfM0dktAaekii^ 1878. 
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the rates I have quoted. All the deaths which occur are 
not registered. I shall mention one<*urious fiEict as aflfording 
some ground for this assertion : — 

In 1871 the number of interments in the three Dublin 
cemsteriea was 8,536. The total number of deaths registered 
in the entire Dublin Registration District for the same period 
was 8,144 ; in other words, the number of burials exceeded 
the number of registered deaths by 392. The excess in the 
previous year was 552.* 

Acain, in 1865 the birth-rate was 28 per 1,000, and the 
death-rate 26. 

In 1872 the birth-rate was 27 per 1,000, and the death- 
rate 29. 

For the same year in Glasgow, which has the reputation 
of being a very unhealthy city, the birth-rate exceeded tho 
death-rate by 13 per 1,000, whereas in Dublin the death-rate 
exceeded the birth-rate by 2 per l,000.t 

Dr. Mapother speaks of the improvements which were to 
be eflbcted in the tenement houses of the city. 

My friend Mr. Henderson in his lecture last Saturday 
refeired to the state of these houses, and resetted that there 
was no law to compel the owners of such houses to provide 
proper sanitary arrangements for them. 

Let me tell you there is such a law ; it is to be found in 
the Sanitary Act^ 1866, sec. 35. I have here a copy of 
" Regulations for houses and parts of houses let in lodgmgs, 
and occupied by members of more than one family, within 
the borough of Dublin," issued in pursuance of the Act of 
Parliament by the Public Health Committee, and bearing 
date December 4, 1866. 

These regulations provide that every person must have 
300 cubic feet of air. That every tenement house must have 
a properly constructed ashpit and other sanitary aocom- 
modation, and these must be kept cleansed and in proper 
repair. The roof and walls are to be kept in reasonable 
repair and impervious to wet ; the windows must open, and 
the jrards, halls, staircases, passages, and rooms not jxipered 
or oU-pavnted must be hme-washed at least every six 
months. 

There is also a regulation forbidding any person to throw 

* The number of barialB in the gnyeyards in the dty of Dublin, and cemeteries 
in its immediate yicinity in 1860 was 8,099. The population of the city was then 
264,808. It is now only 246,326, or about 8,482 less than in i860; while the 
number of interments is greater by 437 ! The number of deaths registered in the 
Dublin District in 1872 was 8,978— the number of intennents was 10,056— 
showing an excess of interments over rtffittered deaths of 1,088. 

t The birth-rate in London was 85, and Edinburgh 82. The death-rates wer 
reqiectiTely 21 and 26 per l,O0a 
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refiise, &a, in any street or place other than that provided 
for the proper deposit thereof. 

What more do we want than these regulations, if they 
were only enforced t 

But are they enforced? A visit to any of the poorer 
parts of the city will supply you with convincing proof that 
they are not. 

You will not have very far to go in order to find speci- 
mens of these miserable tenement dwellings. They abound 
everjrwhere, in fact they form more than one-third of the 
total number of houses in Dublin {i,e., 25,042). 

I could point out to you many a locality to which Charles 
Dickens' description applies with perfect accuracy : — 

'^ It is a black dilapidated street, avoided by all decent people ; 
where the crazy houses were seized upon when their decay was far 
advanced, by some bold vagrants, who, after establishing ^eir own 
possession, took to letting them out in lodgings. iiToto, these 
tumbling tenements contain by night a swarm of misery ; as on 
the ruined human wretch vermin parasites appear, so these ruined 
shelters have bred a crowd of foul existence Uiat crawls in and out 
of gaps in walls and boards, and coils itself to sleep in. maggot 
numbers where the rain drips in ; and comes and goes, fetching 
and carrying fever, and sowing more evil in its every footprint 
than all the fine gentlemen in office shall set right in 500 years, 
though bom expressly to do it."* 

Look in at the doorway of one of these wretched abodes. 
The walls are black with dirt. There is not a trace of the 
lime whitening enjoined by the regulations. In fiu^t white 
would seem to be an impossible colour in such an atmos- 
phere. A glance at the snattered roof will be sufficient to 
show that it is not '' impervious to wet ;* and surely that 
filthy passage is not the place provided "for the proper 
deposit of the house refuse," which covers the floor to the 
depth of several inches — ^and yet what you see from the 
outside indicates but very feebly the miseiy, moral and 
physical, within. How much of that misery is directly due 
to our neglect and apathy, I shall not stop to inquire. I 
suggest it as a subject for your reflection. 

Ishould like to know what attempt was made to enforce 
these regulations in two houses (Nos. 17 and 18) in Great 

• "The Sanitary Acta are only permianTe, and partial in their adminiatration. 
OwneiB of honae property defy interference, and the anthoritiea are anpine. By a 
righteona retribution the expenses saved by nnn.administration of the law are con- 
anmed by anrgeona* bills, extra relief, and the cost of paupers.** 

" Englishmen and Christian men tolerate scenes of festering corruption for both 
aonl and body where ererything tends to crush self-reapect, and cngendsr and 
fadliUte yv».'*^Jirehdeaemt Smdfird, 
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Ship-street, in which my firiend Dr. J. W. Moore found a 
populaticxi of eighty-three souls, of whom six were in fever ; 
or in those now celebrated fever dens, No. 2, John-street, and 
No. 4, MuUinahack, with their population of seventeen 
families, and which furnished sixteen cases of fever to Cork- 
street Hospital within two years. 

These I can assure you are not isolated instances. I sin- 
cerely wish they were. 

Now, surely the law is not to blame for the state of theso 
tenement-houses. The fault must lie with those who 
administer it. 

Mr. Norwood, who is a valuable member of the Public 
Health Committee, recently stated, in a paper read before 
the Statistical and Social Inquiry Society, that there are in 
this city 9,300 tenement houses, each house containing, on 
the average, eleven persons. 

About one-third of these houses require constant sani- 
taiy supervision, another third are not in quite so bad a 
state, whild the remaining third only need occasional 
inspection.* 

Now, the entire sanitary staff employed by the Public 
Health Committee (exclusive of the Medical Officer of 
Health, Gty Analyst, and Secretary) consist of 14 men, 
viz: — 

2 Superintendents, 
8 Sanitary Sergeants, 
4 Constables, 

who are all members of the Metropolitan Police Force, and 
are under the control of the Commissioner of Police, as well 
as of the Corporation. 

How could these 14 policemen efficiently carry on the 
inspection of the 9,300 tenement houses, and at the same 
time discharge ail their other sanitary duties ? The thing is 
physically impossible. 

We must not blame the officers, but the Public Health 
Committee, who persistently refuse to provide a sufficient 
number o{ properly qvxilified inspectors, t 

In Glasgow, with a population only double that of Dublin, 
things are very differently managed. Here the sanitary 
arrangements are under the control of a Chief Medical Officer 

• Mr. Nonrood mentions that about 1,000 of these houses belong to three 
indiyidnals I 

t In a statement furnished to the Dublin Sanitary Association in Febmarj last, 
the Public Health Committee declare that ^ the duties suggested to be undertaken 
bj the diq>ensairy physicians, as district officers of health, are already satisfactorily 
discharged by eight sanitary sergeants, and two superintendents." 
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of Health with a oompetent salary ; who has to devote his 
entire time to the duties of his post.* 

Then there are district medical officers, a chief aamtary 
inspector, district sanitaay inspectors, nuiacmce inspectors, 
lodging-house inspectors, epidemic inspectors, &c. 

The instructions prepared for these various officers are well 
worth the perusal of anyone who takes an interest in the 
subject. I wish that our corporators could be induced to 
study them, as I think thev might then take a higher view 
than they do now, of the duties and qualifications of 
sanitary inspectors, as distinguished from searchers for 
nuisances. At present the Public Health Committee seem 
to think that a sanitary officer must of necessity be a police- 
man, and they assign a« a reason for not appointing additional 
inspectors, that the Commissioner of Police cannot spare any 
more members of the force It 

To take another illustration — ^There are rules in force in 
this city for the periodical removal of ''manure or other refuse 
matter." J 

But no one pays the smallest attention to them. 

I wonder how many of the citizens are aware that " all 
manure, or other refuse matter," must be deodorized, disin- 
fected, and removed beyond the city boundary, fix)m stables, 
slaughter-houses, and other like places every day before 
7 o'dock, A.M. 

The " proclamation " to which I am referring, concludes 
thus: — " If any of the terms of this a/n/n/nmcement be disre- 
garded, immediate proceedings will be taken against the 
parties in default vrUhout furmer Tiotioe : for the purpose of 
enforcing the penalties provided by the statute." 

The penalty provided by the statute is 20^. a day ; it is 
not a penalty not eocceedJmg 20a., but 206., neither more nor 
less^ s 

There is no clumsy procedure required here. Mr. Byrne 
in his edition of the Sanitary Acts observes that|| ''One 
notice served by the authority upon parties for the periodical 
removal of manure, is sufficient to call its powers into 
action." In my opinion the publication of the " proclama- 

• The Mlary of the Medical Officer of Health of the Borough of DubUn iaXlSO per 
amram. 

f In the ftatement referred to on page 30 the Pablic Health Committee repeat 
that in their opinion the duties which the Sanitary Aasodation recommended shoold 
be intnuted to medical men, would be most efficiently discharged by policemen, 
owing to " their training and the facilities afforded them as constables. 

I Notice issued by Public Health Committee under 29 & SO Vic, cap. 90, sec 58, 
Sept. 1, 1871. 

I Sanitary Act, 1866, (29 & 30 Vic, cap. 90,) sec 5& 

y CoBpendiwn of IrUh Sanitary Law, p. 45. 
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tion" which I have quoted, is soffident to render every 
person who does not comply with its directions liable to tiie 
penalty of £1 per diem, without any farther notice. 

Why do not the authorities set a good example by removing 
those frightful nuisances which exist in tne Corporation 
depdts? 

It is absurd to expect that the public will obey the laws 
which they themselves utterly disregard ? 

Anything better calculated to bring the laws into contempt 
than this practice of issuing regulations, and then not enforc- 
ing them, can scarcely be imagined. 

But it is perfectly plain that these regulations could not 
be enforced and therefore ought never to have been made. 
They are impracticable. But why? Because the Corpora- 
tion will not do, or at any rate has not done what the 
nuisance authority ought to do, before it makes such rules, 
render it possible for the citizens to obey them, by providing 
some means for the removal of manure, house refuse, &c. 
This has been done in Glasgow, Manchester,^ Liverpool, and 
other towns, in which there is a proper sanitary oiganization, 
and it viuat be done in Dublin before long. 

I will mention only one other instance of the way in which 
the health of this city is protected. 

Notwithstanding tiie experience gained in the late epidemic 
of small-pox, the rublic Health G)mmittee have provided 
no proper conveyances for removing such persons suffering ' 
from infectious disorders to hospital It is true there are 
some cabs attached to the hospitals and workhouses,! and 
there are two cabs provided by the Public Health Committee. 

But cabs are not proper conveyances. We want am&t&- 
la/nces constructed on approved scientific principles. Dr. 
Mapother has condemned the employment of caos, on the 
ground that *' the change from the recumbent, to the sitting 
posture, is most hurtful to the patient^ Indeed this is a 
subject upon which most medical men are agreed. 

The attention of the Corporation has repeatedly been 
called to this defect ; but they seem to consider the existing 
arrangements perfect 

* In Manchester the net amount spent on the removal of night aoQ, &c., last 
year was oyer £12,000 ; any private occnpier can have his ashpit promptly cleansed 
by sending notice to the proper office. Ashpits of tenement honaee, &c., are 
periodically emptied, and all this is done free of charge. See, 2nd Report of Dublin 
Sanitary Association. 

f Dr. Benson Baker in an article in the British Medical Jonmal informs ns that 
he found only one fever cab connected with the Dublin hospitals. This was in 
September, 1871. On one occasion he saw a small-pox patient drawn to hospital 
on a greengrocer's barrow foUowed by a crowd of sorrowing friends. 

X Statistical and Social Inquiry Society Journal, VoL 2, iv., p. 207. 
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They certainly can plead that sanitary improvement would 
lead to an increase in the taxation of the city which even 
now is enormous ; but it might be found that if economy were 
practised in some of the city departments^ a larger proportion 
of the civic revenues could be made available for sanitary 
purposes than is the case at present. 

I have dwelt at some length on the administration of the 
sanitary laws in this city, because I am more familiar with 
the working of the system in Dublin, than elsewhere. I 
have no wim to lead you to believe that the Public Health 
Committee of the Corporation of Dublin is less efBcient than 
other similar bodies throughout Ireland. On the contrary, I 
dare say that in point of efficiency, the committee deserves 
the first place among our local authorities. 

I am well aware of the enormous difficulty of the work 
which the committee has undertaken, and I am glad to bear 
my humble testimony to the valuable services it has rendered 
to this city. At the same time I suppose that hardly anyone 
will be found to contend that the sanitary condition of 
Dublin is what it ought to be, or what under a more vigorous 
administration, it might be. 

Now one of the most important problems connected with 
sanitary legislation is — how to secure that the sanitary laws 
shall be administered with vigour and efficiency. Various 
solutions of this problem have been proposed. 

An idea seems to be gaining prevalence, that local unpaid 
bodies, such as town counciLs and town commissioners, are 
not' fit to be trusted with the care of the public health. 
These bodies certainly do not appear to entertain a proper 
sense of the responsibilities of their position. Surely if they 
did they would bestow a little more care upon the perfor- 
mance of their legitimate duties, and spend less time m dis- 
cussing politics, and other matters with which they have 
nothing to do. 

A noble Lord once remarked of a certain town council in 
this coimtry, that its members seemed to think that their 
mission was to preserve the balance of power in Europe ; to 
maintain the integrity of the Ottoman rorte ; and to exercise 
a general control over the foreign and domestic policy of the 
government. 

Now-a-days " politics are more attractive to orators, and 
more exciting to constituents, than the health and well-being 
of the people, which the law-givers of ancient empires made 
their chiefest care.*' 

In a paper read before the Social Science Congress at 
Plymouth, Mr. Bulteel, a surgeon of large experience in that 

VOL. VII. — NO. I. o 
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place, draws a deplorable picture of the degenerate condition 
of these local bodies. 
He says — 

. " Within the last twenty years, the materials of which our town 
oouncilB and local boards consist have sadly deteriorated ; and 
in many places matters have come to such a pass, that it is with 
the greatest difficulty a private gentleman, or a first class trades- 
man, can be induced to offer himself as a candidate for municipal 
honours, because he feels that amidst the storms, personalities, and 
jobberies, of local bodies, his position would be unpalatable and 
untenable/' 

Many persons think that town councils and local boards 
should be retained for ornamental purposes only, and that 
their duties and powers should be transferred to paid, and 
responsible officials. 

I am afraid that this idea is Utopian. In the first place 
the public would not consent to such a revolutionary pro- 
posal * And again, on political grounds, such a change 
might be unwise. 

The Sanitary Commissioners (1869) observe that — 

" Hie principle of local self-govemment is of the essence of our 
national vigour. 

'' Local administration, under central superintendence, is the 
distinguishing feature of our Government. 

" The theory is that all that can be done, should be done by the 
local authority, and that public expenditure should be controlled 
by those who contribute to it." 

Assuming then, as I think we may, that our present 
system of local administration must be retained, it remains 
for sanitary reformers to try and counteract the known evils 
of that system. 

The public must aid the efforts of the sanitary reformers 
by taking more interest than they do at present in the 
election of the local bodies. Surely it is due to the apathy, and 
indifference of the respectable portion of the community, 
that our town councils have been allowed to become what 
they are. No one will pretend that the wealth and intelli- 
gence of this city are adequately represented in our Corpora- 
tion. I venture to suggest to the members of the Sanitary 
Association, that they should try and remedy this evil by 
securing the return of men fitted by position and education 
for the discharge of the important and responsible duties, 
which they are called upon to perform. 

* In New York the sanitary administration of the city has been taken out of the 
hands of the Corporation, and vested in paid commissioners nominated by the 
fl^vemment of the state. The plan has proved successfal, and is being followed in 
other states. 
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The Sanitary Commissioners have expressed themselves 
on this point in very clear and forcible language. They ex- 
press their profound conviction — 

" That no code of laws however complete in theory, can be ex- 
pected to attain its object, unless men of superior education and 
intelHgence feel it their duty to come forward to take part in ita 
working. 

" The governing bodies must possess a fair proportion of en- 
Hghtened and well informed minds. A more vigorous and 
intelligent pubUc opinion on sanitary matters has yet to be 
created in many places, and until it is created, the action of the 
authorities will be more or less hesitating and inconsistent. So 
large a discretion must be left to local authorities as to details, 
that in practice, much will always depend on the energy and 
wisdom, of those who compose such authorities. 

^'It seems therefore peculiarly incumbent on aU who have 
leisure, to take their share in administering the laws. Their 
labours may be crowned with little honom*, and will be re- 
warded with no emolument, but if they should hold out small 
temptation to ambition, there are higher motives for them in 
public spirit and a sense of duty. 

" No institutions of voluntary benevolence are more popular, or 
more efficiently administered, than hospitals. 

** Not only money, but time, and a large share of personal 
superintendence is given by their supporters ; and it may fairly 
be asked whether to prevent disease — (at any rate to endeavour 
to prevent it)* — ^is not as worthy an object as to remove it, and 
whether it can be better prevented, than by giving full effect to 
the laws enacted for that purpose.'' 

Bnt it may be asked how can we secure the presence of 
men possessing a scientific knowledge of sanitary matters, 
on our local boards? 

This is certainly a difficulty. 

The Legislature wisely conferred a power on the various 
local bodies, of delegating their functions to a committee 
comprised wholly of their own members, or paHly of their 
own members and partly of ratepayers not members of the 
BoanLt 

I do not know of a single instance in which this power of 
co-opting strangers has been exercised. It fully meets the 
difficulty I have alluded to. 

I have reason to believe that in our own city the Corpora- 
tion would be able to avail themselves of the learning, and 
great practical experience, of some of our most distinguished 

*Sir W. Jenaer says, **I have alwara taught that th« hi^^crt branch of 
medicine is *prieven^o0 medicine.** 
t San. Act, 1866, sec. 4. 
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medical men, who would be williBg to make some sacrifice 
of their time and convenience for the public good. 

But the truth is that the Corporation do not desire to be 
interfered with, by strangers to their own body. 

They have recently excluded some of our leading citizens 
from tne Gas Committee, on the ground that they were able 
to do their own business without help firom outside. Possibly 
if they had courted the assistance of the citizens, the &te of 
the Gas Bill might have been different. 

After this pubUc profession of faith in their own adminis- 
trative capacity, it is very improbable that the assistance of 
outeiders SS L Bought 1 carrying out the Baiutary kws. 
unless, indeed, under the strong pressure of public opinion, 
and I fear that public opinion is not yet sufficiently enlight- 
ened, to exert such a pressure. 

But the question remains, how are we to render the 
present system effective ? 

It seems to me that the remedy lies in the appointment 
of skilled and speciaUy Qualified medical officers of health, 
to superintendlTaaUary'^mimstration within their 
respective districts. 

Mr. Michael, a member of the English bar, who has 
devoted a large share of his attention to sanitajy matters, 
emphatically asserts that — 

** No system can possibly succeed which trusts for its execution 
to unpaid members of Boards, instead of throwing the onus both of 
action, and responsibility, upon competent and competently paid 
officials. 

" A gentleman of special training, having devoted special study 
to hygiene, and relieved from the cares of private practice, would 
work incalculable good to any district which enjoyed the benefit 
of his services." 

The Sanitary Commissioners did not consider it necessary 
that the health officer should be debarred from private 
practice ; but so far as I am able to judge, the balance of 
opinion, at least in England, amongst persons competent to 
pronounce on the subject, is laigelv in favour of such a 
restriction, at least as regards " chief ' officers of health. 

The " Joint Committee," to which I have referred, in their 
report for 1871,* state that — 

" Their estimate of the functions to be discharged by the medical 
officer of health ; of his special qualifications, and of the time to be 
devoted to the discharge of hiis duties, contemplates a class of 
officers entirely special, and without the distractions and diffi- 
culties, which ordinary practice would necessarily entail.** 

• Page 9. 
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In an admirable pamphlet* on this subject by Mr. Ceely 
of Aylesbury, the author urges the necessity for having two 
orders of health officers — ^the one, engaged in practice, as 
union medical officers, and allowed to attend private patients ; 
the other, debarred from general practice, receiving reports 
from the former, and acting over counties, or tirst-class 
boroughs. 

Mr. Ceely appends three minutes of the Board of Health, 
which existed from 1848 to 1858, and they certainly prove 
that the members of the Board took a more exalted view 
of the province of preventive medicine, and the duties 
and qualifications of the health officer than now prevails. 

These documents afford to my mind unanswerable reasons 
for the appointment of chief health officers, who shall 
give their tmie exclusively to theii: official duties. 

The case of Liverpool may be mentioned, " where the 
then Home Secretary refused to sanction the admixture of 
private practice, with public duties, and subsequent ex- 
perience has shown the soundness of that decision." 

The difficulty at once suggests itself, that every sanitary 
authority throughout the country cannot afford to maintain 
officers of the stamp, I have indicated. 

Various solutions of this difficulty have been proposed. 
Extended sanitary areas, county Boards, &c. 

I fear, however, that none of the plans suggested for 
England, would be exactly suited to this country. 

I venture to suggest the following, as a way in which the 
dijficulty might be met. 

I have already shown that the number of sanitary districts 
in Ireland might easily be reduced to 207 — i.e., 44 urban, 
and 163 rural 

Let each of these districts have its own medical officer, 
who, for obvious reasons, must be the local dispensary phy- 
sician. 

These officers should be allowed to pursue their private 
practice, and a comparatively small remuneration would 
compensate them for their increased duties.t 

The whole country might be divided into large districts, 
each under the control of a chief medical officer of health, 

• ** Health Officers — their Appointment, Daties, and Qaalifications.*' London : 
Richards, 37, Great Queen-street. 

t Dr. Toler Maonsellf Honorary Secretary of the Irish Poor Law Medical 
Officers* Association, has just published a very useful analysis of the population, 
salaries of medical officers, &c, &c., of the various counties, and rural, and urban 
districts in Ireland, from which it appears that there are 800 dispensary medical 
officers. Their average salary is under £100 a year ! Their salaries represent an 
annual poundage oiid. on the valuation. The number of patients attended during 
the year was 741,275. J 
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who should reside in a central part of the district, and be in 
constant communication with ail the local officers. 

This ohief officer should be debarred from private practice, 
and should possess the special qualifications required for the 
post 

He should be the servant of the central authority, and be 
entirely independent of all local interests. 

If his directions are not carried out by the local authority 
the dc£BLult should at once be reported, and the necessary 
steps taken by the central authority to compel action.* Of 
course it would be part of his duty, to make frequent inspec- 
tions of every town within his district. 

The extent of the district to be allotted to each of these 
officers, is a matter which could easUy be determined by the 
central authority. 

It seems quite possible that the work could be efficiently 
carried on by eight chief officers, who might be located, say, 
at Enniskillen, Belfast, DundaJk, Dublin, Galway, Limerick, 
Waterford, and Cork. 

Each district would include, on the average, about twenty 
unions, containing a town population of less than 190,000, 
and a rural population of about 490,000. 

In some such way as this an efficient system of sanitary 
inspection and control might be carried out, sanitary action 
stimulated, and some beneficial results be reasonably ex- 
pected to follow. 

The expense of such a system would be small. 

The salaries of the chief officers woidd range from £1,000 
to £400 a year each, and need not exceed in all £5,000 
a year. The State should pay these officers and tiieir 
stafb. It bears half the expenses of the Poor Law medical 
officers' salaries, and ought not to grudge a few paltry thou- 
sands for the promotion of public health. " The result of 
local neglect would be national mischief, so the prevention 
of such a result is matter for State interference, and to be 
purchased, at least in part, at the State expense.'* The mere 
money cost of public ill-health owing to the loss of labour of 
the sick, and of those who attend them, and by increased ex- 
penditure, must be estimated at many millions a year.f 

* At present the duty of reporting the neglect of the local authority rests with 
the public (under sec. 49 of the Sanitary Act, 1866), who seem unwilling to avail 
theooselres of the privilege. 

t The number of those who were affected by the late small-pox epidemic in this 
city, and who (together with their friends) were obliged to apply to the Mansion- 
house Rdief Committee was 6,000. — Dr. GrimtkanD^B ReparL 

" In a money point of view few things have ever paid better than the onday which 
Bristol has made, in the appointment of a Health Officer, assisted by an active staff, 
for ti&e repression of diaease among her citisens.*'— i>r. Budd, 
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But we want something more than good lawa and active 
administration. To quote again from Mr. Michael — 

"To be thoroughly successful, sanitary action must prevail 
within, as well as without, the dwelling. This is beyond the 
power of any law which a man does not enact and execute in his 
own house. 

" The full benefit of personal action can never be experienced, 
imtil such a knowledge of sanitary science, and such a belief in 
its efficacy prevails, as shall constitute every man and every woman 
in his, or her own household, an officer of health. 

'' To secure such action we want a better condition of education 
in its practical aspects, for without this, sanitary legislation can 
never secure those triumphs which it is calculated to achieve.*' 

This is true of nearly all social reforms. The masses must 
be taught to appreciate them. At present they are unable 
to understand the object of our efforts. They have been 
brought up in dirt, and lived in dirt, and never knew that 
they were anything the worse of it, and naturally enough 
they object to our interference with their fancied comforts. 
As Dr. Lankester has well observed — 

** It is the ignorance of the poor, this want of knowledge of 
sanitary laws, a knowledge of the laws of life, the laws by which 
God governs the life of the community, their ignorance of the 
valtte of fresh air, the value of pure water, the value of warmth, 
the value of many things which they could use and employ, which 
cauj3ea them to die." 

The only means of getting rid of this popular ignorance is 
education. 

Let the people, rich and poor, once understand the import- 
ance of obeying the laws of health, and the difficulties of 
sanitary administration will be greatly reduced. The public 
will see the necessity for what they now regard as absurd 
and unnecessary regulations, and will be far more willing to 
conform to them.* 

The common principles of sanitary science should be taught 
in all our schools, public and private, and then there might 

* In Glasgow I find that provision is made by the authorities for the appointment 
of female visitors, whose dutv it is to instruct the poorer classes as to cleanliness of 
p«noa, cleanliness of houses, &c., and to point out how they and their children may 
imitate and acquire in these respects, the habits of the better classes. The visiton 
are cautioned not to spend time in frivolous gossip. 

In the first report of the National Health Society just published it u suggested 
that " ladies might gather round them mothers, working women, and girls, and 
read or talk to them of some of the many subjects of health, and diily life, on 
which knowledge would be valuable ; in a simple, and easy, but tnithfol manner.'* 
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be some chance, that the coming race would appreciate 
cleanliness a little more than their parents appear to do.* 

At present so far from the prmciples of health being 
taught in our schools, they are generally conducted in defi- 
ance of those principles. 

Mr. Edwin Chadwick, C.B., gives it as his opinion that 
schools are — 

"The centres of children's epidemics, and that an excess of 
50y000 deaths annuallj in England and Wales, in the school 
periods of life, is due to the massing of unwashed children in ill- 
warmed, and ill-ventilated schools, and keeping them for hours 
together under these conditions." 

The way to remedy this state of things is obvious. Let 
schools be provided with proper baths, and lavatories, and 
let them be properly heated, and ventilated. The pupils 
will then be taught habits of cleanliness, and the school 
will ceaae to be, what it too often ia now-a^ys, a centre 
of infectious disease. 

In selecting a plan for a school building the sanitaiy 
arrangements should first be looked to. The architectural 
design is really of very secondary importancct 

The education of the adult portion of the community may 
be accomplished by means of lectures and classes, and by 
the dissemination of pamphlets on sanitary subjects. 

This education must not be confined to the humbler classes 
of society, for I believe that a disregard of the laws of health 
is by no means peculiar to those classes. 

There are plenty of lawbreakers to be found amonf^st the 
upper claBses; wlu^ mansions the sanitaiy inspector^onld 
not dare to visit, but where his services are often sadly 
needed. 

* In an article on «* The Science of Health *' in ** Good Words ** for January last, 
Canon Kingsley advocates the establishment of public schools of health in every 
large town in the kingdom. 

I have recently heard that a large sum of money has been given to the Bir- 
mingham and Midland Counties Institute to found a lectureship on the laws of 
health. The lectures are to be chiefly for the benefit of the working classes of both 
texes. 

f Speaking of badly ventilated schools I may observe that the Sanitary Commis- 
sioners of 1S43 recommend, ** that measures should be adopted for promoting a 
proper system of ventilation in all edifices intended for public assemblage and 
resort, especially these for the education of youth." It were time that this recom- 
mendation which has hitherto been completely ignored by the Legislature, should l>e 
carried into effect, for I feel sure that a vast injury to public health must result 
from the utter absence of proper ventilation, in nearly all our churches, court-houses, 
theatres, and other places of assembly. 

An admirable series of sanitar}' tracts has been issued by the Ladies* Sanitary 
Association of London. 
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We cannot expect any very important Sanitary reforms 
until public opinion is strong enough to insist on them. It 
must be borne in mind that all social reforms are difficult of 
accomplishment, and we are not to be discouraged if Sanitary 
reform proves no exception to the rule. 

As education advances and as public opinion becomes 
more enlightened, we may hope to see reforms effected 
which now appear impracticable. 

It is our duty to aid in the formation of such a sound 

Imblic opinion, by endeavouring to spread a practical know- 
edge of the laws of health among all classes of the com- 
munity. The public mind needs to be aroused to a sense of 
the vast importance of the subject. '* The public health " 
has been too long neglected by tne legislature and by society 
at large ; but I believe that the time is not very far distant 
when it must receive from both the attention which it 
deserves. 

One of the objects of the " Sanitary Association," which 
has recently been established in this city, is '* The creation 
of an educated public opinion with regard to Sanitary 
matters in general." I hope that before many months are 
past, we may have associations labouring for the same ob- 
ject in every lar^e town in Ireland.* 

Several organizations for promoting a knowledge of Sani- 
tary science are at work in England, amongst which I 
may mention " The National Health Society, ' and " The 
Ladies' Sanitary Association." The latter of these societies 
has branches in various parts of England and Scotland. 
Voluntary organizations such as these will materially assist 
in educating public opinion, and so prepare the way for legis- 
lation, besides doing much to strengthen the hands of the 
authoritiea 

Some persons seem to regard Sanitary Reform as if the 
sole aim and object of its promoters were simply to effect 
some trifling reduction in our annual death-rates. A proper 
svstem of Sanitary administration would no doubt have 
tnis result, and probably to an extent which the public 
would scarcely be disposed to credit. 

But this is not all we hope to effect. We seek not merely 
to rescue a few victims from the grave to which neglect would 
consign them, but also to deliver tens of thousands of our 
brothers and sisters frt)m the physical suffering and from 
the moral pollution which necessarily follow from the de- 
plorable condition of the masses throughout the country, 

* Since this lecture was deliyered a Sanitarr Association has been formed in 
Corlc 
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chiefly amongst our town populations. As a general rule 
the dwellings of the poor in great towns are a disgrace to 
our boasted civilization. The frightful evils, physical and 
moral, which result from the overcrowding ot large num- 
bers of people without regard to age, or sex, in wretched, 
pestilential hovels are beginning to make themselves felt. 

The authorities seem unable or unwilling to grapple with 
this difficulty, but I am glad to say that, thanks to the philan- 
thropic efforts of a few individuals, societies have been 
formed in various parts of the United Kingdom, for improv- 
ing the dwellings of the poor. 

One of these societies, "The Artisans*, Labourers' and 
General Dwellings Company (London)," has a capital of 
over £50,000, and pays its shareholders a dividend of £6 
per cent. The directors state that in the houses erected by 
them, the average death-rate has been 6 per 1,000, while in 
neighbouring localities it exceeded 25 per 1,000. 

"The Improved Industrial Dwellings Company" (Lon- 
don), has invested half a million of money, and pays a 
maranteed dividend of £5 per cent. It affords accommo- 
dation to about 9,000 persons. 

Some charitable persons in London have done much good 
by purchasing houses in poor neighbourhoods, putting them 
into substantial repair, and then letting them in lodgings, 
subject to stringent Sanitary regulations (which are en- 
forced). This seems a more sensible plan, than that of 
building large mansions at great expense, and fitting them 
up in a costly manner — ^in fact, making them unsuitsut)le for 
tne purpose for which they were intended. 

In. Glasgow an enormous improvement has been effected 
by the Corporation, under the powers of a special Act of 
Parliament. Large districts have been purchased from time 
to time, uninhabitable houses have been demolished, and 
new ones erected on their sites, at a coTaparatively small 
cost, provided by local taxation. We want something of 
this sort in Dublin, where there are over a thousand houses 
unfit for habitation, and which require demolition. The 
powers conferred on the Corporation by the " Artisans* and 
Labourers' Dwellings Act," to which I have referred at some 
length, might be found sufficient for the purpose. If not, 
additional powers should be sought from Parliament.* 

If the Corporation neglect their duty in this respecfc, that 

* OTercrowding from want of space for building creates spedal diseases, and 
completely demoralizes the people. If I were to pitch upon one thing which is 
the cause of the epidemic disease, and physical and moral degradation of the 
population, I should say it was the system of house construction such as we have 
had in Glasgow for three or four generations. — Dr, Gairdner. 
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is no reason why we should nedect ours. A good example 
has been shown us in England, and there is no practical 
difficulty in the way of our following it here. 

Whatever we do let us not commit the fatal mistake 
which I believe has done much to retard the progress of 
this country— that of regarding " everything as good enough, 
well enough, time enough." 

The Sanitary movement has, as I have said, been inaugu- 
rated in Dublin. The success of that movement must de- 
pend altogether on the support, material and moral, which 
you, the public, afford it. I feel sure that no one who feels 
an interest in the well being of his race, can refuse to take 
part in this work. 

I do not care to appeal to any of the selfish considerations 
which might be suggested as inducements to exertion, such 
as the cost of sickness, and the pecuniary saving to be 
effected by its prevention, or the still more frequently urged 
plea, that we cannot neglect the health of our neighbours 
without risk to the health — ^it may be the lives — of our- 
selves and our famiUes. I prefer to rest our claims to your 
active sympathy, on those broad principles of Christian 
charity, which are common to all our creeds. 
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SCHOOL OP ART. 

DISTBIBUTIOZI OF FBZZK8. 

The annual meeting for the distribution of Prizes to the Students of the 
School of Art was held on Friday, ]9th February, in the Lecture 
Theatre. 

His Grace the Lord Lieutenart of Irblahd, Vice-Patron of the 
Society, presided. 

His Grace, who was accompanied by the Duchess of Aberconi, was 
receiyed by His Grace the Duke of Ldnster, President ; George Woods 
Maunsell, D.L., Vice-President; Laurence Waldron, D.L., and George 
Johnstone Stoney, F.R.S., Secretaries; the Members of the Council, the 
Chairman and the Members of the Committee of Fine Arts, and the 
Officers of the Society. 

Thomas A. Johes, P.R.H.A., Churman of the Committee of Fine 
Arts, addressing his Grace said, that he had the honour of bringing 
forward the report of the able and zealous head master on the proeress 
of their schools during the year 1874. The report recjuired yery Httle 
introduction from him, for he was sure His Grace was well aware that 
art had always formed a yerr important part in the culture that had been 
bestowed on the natiyes oi this country by thb time-honoured Society. 
Since its formation by Dr. Samuel Maaden in 1731, sey^ral most 
distinguished artists had receiyed their first instruction there. They had 
been better known as associated with the sister island, where they had 
found that fame which their own shores refused, and many of the modem 
artists, whose works His Grace was lately kind enough to express 
approyal of at the Royal Hibernian Academy, and some of which he had 
honoured with special reception, he was proud to say, had, for the most 

Sirt, recdyed tneir early instructions witnin the walls of these schools. 
e might, perhaps, be excused if he narrated a personal reminiscence of 
one wnose name was illustrious. He, himself, was introduced to the 
school of the Society at the age of ten by the Honorary Secretary, Mr. 
Isaac Weld, and the master gaye him m charge to a boy older than 
himself, who was then finishing his course of studies. He would neyer 
forget the kindl^r face, dark, genial, fiiendl^ eye of that boy, who took 
so much interest in showing the newcomer his duty. That boy was none 
other than one whose loss tibey had recently to depbre — ^the late Henry 
Foley, the great sculptor, a natiye of Dublin. He (Mr. Jones) would 
not attempt to say one word in approyal of the report, but a letter 
receiyed yesterday ahowed in a practical manner the benefits the Society 
was conferring on the Art-students, and the efiect produced in the sister 
country. The letter was directed to Mr. Lyne, by Mr. John Lewis, 
carpet manufacturer, of Halifax, who obtained all the eold medals at 
Vienna, and receiyed the honour of knighthood from the Emperor. Mr. 
Jones read Mr. Lewis's letter, in which he stated^^'^I had mudi satisfac- 
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tion wlieii with you in Dublin at le^ng the designs executed by your 
Students, showing an amount of innate taste and talent highly encourag- 
ing. • . There is no reason why designs for art manufacture coidd not 
be produced in Ireland as well as in other countries. I desire to 
partioolaiize the beautiful designs I saw by Miss Ball, prepared for 
poplins and carpets ; they showed ^rcat talent • . • Would it be 
considered presumptuous in me, linng at this side of the channel, to 
solicit you to ask Uiii Grace the Lord Lieutenant to present to Miss Ball 
a real Persian rug, which I send this day to your address, as a token of 
OBOOuragement, and of my interest in the welfare of the institution?*' 
The report from which Mr. Jones read extracts is as follows :— 

To THE GOKMITTEE OF FUlB ArTS. 

GmrTLBMBN, — Our Art Schools as now constituted have for their 
object the education of the general public in art and the improvement of 
deingn for manufactures. 

Tne original object of the Legislature in founding Schools of Design 
was to afford instruction in that branch only. 

This limited action of the schools however was found to be insufficient 
to enable them to carry out the object for which they were established, 
and the Grreat Exhibition of 1 851 , brought prominently before the public 
the deficiencies of the system. It was then discoverod that a necessity 
existed of affording to the entire eommumty opportunities of acquiring 
art knowledge of a sound kind and of giving to designers and others 
connected with manufacture an education and training of a much more 
complete kind than was at first contemplated, and in which the study of 
the human form should enter more or less largely. 

The direct production of design for immediate practical application 
has not since tnat peiiod been so largely insisted on in the Schools, and 
study with a view to lesthetic results, and unlimited by special require- 
ments, has been more largely advocated. Such ability, when once ac- 
quired, is found to adapt itself with comparative ease to the special 
reomrements and practical exigencies of manufacture. 

The teaching resulting from the broader views I have referred to, has 
been attended with eminent success, and it may not be out of place here 
to quote the opinion of the celebrated French economist, M. Chevalier, 
who, in his report on the Great Exhibition of 1862, remarks: — 

** The upward movement U everywhere visible — above all, among the people of 
the United Kingdom. 

** The whole world has been struck with the progress which they have made 
since the last Exhibition of 1851, in designs for stuffs and in the distribution of 
colours, as also in carving, sculpture, and articles of furniture." 

The offering of prizes by manufacturers for design, although highly 
encouraging, is found to be attended, if allowed too largely to' influence 
the study of this important section of the School's work, with certain 
disadvantages, tending, as it does of necessity, to '* tradework *' imitations 
of prevailmg fashions in design, and attempts to rival the ^Matest 
novelties." In order to comply with the requirements of manufacture, 
novelty has to be oflen aimed at as an end, and very often independently 
of those sound principles, appropriate adaptation, propriety, and good 
taste, which it is the special object of these Schools to inculcate, in order 
that one of the main objects of their establishment may be cairied out, 
namely, the diffusion of a higher and purer taste in all ornamentation 
throughout the country. 
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Mr. Redgraye on one occasion justly xemarked : — 

** That it is not the object of the Schools to produce designs or patterns in the 
prerailing taste of the time, but in accordance with defined laws and with what is 
belieyed to be a juster taste, resulting from true principles, and quite irrespeetiTe 
of temporary fashions.** 

Thus the direct practical application of design in industrial operations 
I regard as a matter of secondary importance as compared with the 
broader action of our Schools in aiming at the diflfusion amongst all ranks 
of Society of just ideas, right practice, and correct taste in art. 

The operations of the Society's Schools thus being influenced by the 
broader views referred to, I beg to point out that, in accordance with 
such, the sections of instruction may be generally stated as follows : — 

1 . The study of the human form, including the life and the antique, 

together with anatomy and still life study. 

2. Original design for manufacture, including the study of plants and 

botanical analysis ; also the consideration and study of the best 
examples of ornamental art of various periods and styles, from 
casts and flat examples. 

3. Elementary art, including practical geometry, perspective, projec- 

tion along with the copying of flowers, foliage, ornaments, animal 
forms, and the human ngure, from flat examples. 

The best of those studies executed in the two first sections enter into 
the national competition which takes place annually in June at South 
Kensington, as does also the competition for the prizes of the highest or 
third grade. 

The competition for the certificates and prizes of the second grade is 
a local one, and occurs generally about the end of April. 

The due preparations for these various competitions occupies a very 
considerable portion of the school year. 

The competition for medals, &c., ofiered by the Society, has in former 
years usually occurred in December, as has also the exhibition of Students* 
works. Such however have most seriously interfered with our classes. 
The inconvenience to all, consequent upon the breaking up of our Class- 
rooms, has led me to recommend, in the absence of special accommodation, 
that in future such displays, &c., should take place during the mid- 
summer vacation, since the more extensive operations of our Schools 
render it inconvenient to enter upon arrangements of such magnitude at 
any other season of the year. It is much to be desired, in order to 
prevent the disturbance of our Class-rooms for exhibitional purposes, 
that suitable space should be provided for the holding of exhibitions of 
Students* works, loans of examples of art- workmanship from the Depart- 
ment of Science and Art, as well as for the proper display of a permanent 
collection of studies of merit executed in our Schools, and such as would 
prove instructive and advantageous not only to our Students, but to all 
concerned and interested in the subject of art- teaching and its promotiou 
throughout this country. 

If, as I have suggested, special accommodation, such as I have referred 
to, could be provided, the month of December however would be found 
the most convenient season for the holding of our annual exhibition and 
competition. 

As regards the operations of the Schools for the year that is past, it is 
satisfactory to me to be again able to speak of their continued prosperity, 
and of their eminent success in the national competition of London, 
one-sixteenth, of the entire number of national awards competed for by 
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the 128 Alt Sdboob of the United Kingdom having been won by the 
Society's Schools. 

The position occupied by the Dablin Schools as compared with the 
leading schools of the most important cities and centres of industry in 
the United Kingdom, may be seen in the following table : — 

NuMBEB of National Awards Mads in I87i. 



Dublin, 


12 


Belfast, 


6 


Edinburgh, . 


11 


Sheffield, 


6 


Manchester, . 


10 


Glasgow, 


4 


Birmingham, 


9 


Cork, 


1 


Westminster, 


8 







The names of those Students who hare distinguished themselves by 
taking national awards are as follows : — 

Miss £. Irwin (2 awards). Mias F. L. Jordan. Miss N. Lee. 

Mr. E. Gibson. Miss G. Bardon. Mia8L.M.M.0'C]eai7. 

MisB A. Johnston. Miss A.Kellett (2 awards). Miss M. Manning. 
Miss E. Wallace. 

From the period of the establishment of the present national prizes in 
1866, to the present time, 1,514 have been awarded by the Department 
of Science and Art amongst the schools of the United Kingdom, and of 
this number the Society's School alone has carried off the very large 
proportion of one-eighteenth. 

rrevious to the year 1866, medallions only were offered by the 
Department as their highest award ; such medallions had the value of 
the present Queen's prizes. 

I beff to compare the success of the Society's Schools in respect of 
national awards gained during the past eleven years, or for the tenn that 
I have directed the operations of these School^ , with the seven years 
previous to that period, the date of the establushment of such awards 
naving been in 1857 : — 

National awards gained from 1857 to 1863, inclnsive, . 10 

Do. do. from 1863 to 1874, inclusive, . 92 

Such national awards have been adjudicated to original studies in 
advanced stages. 

The number of awards of the highest grade, known as the "third 
grade,** for the same periods have been — 

From 1852 to 1863, inclusive, . . . .159 

From 1863 to 1874, inclusive, . .811 

A like increase has also taken place in the less important prizes of the 
second class during the same period. 

It is worthy of remark that the Schools have achieved their recent 
successes with an expenditure about half that of the period anterior to 
1856. Up to that date they enjoyed the advantage of a Grant from 
the Government of £500 per annum. 

The number of our works selected to enter the national competition 
amounted to fifty-four. The examiners of sudi works were : — Sir M. D. 
Wyatt; C. W. Cope, R.A. ; R. Redgrave, R.A. ; F. R. Pickersgill, 
R.A. ; H. Weeks,-R.A. ; J. C. Horsley, R.A. ; and H. A. Bowler, Lsq. 
Thev consider that, the school supports its high character in the good 
results^ produced in various branches, induung modelling and the 
educational stages generally. 
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To those works competing for prizes of the third grade 48 were 
awarded to 87 Students — a greater, number than has before been obtained. 
I may obserre that South Kensington obtained 54, and Edinburgh 29 of 
such awards. 

At the local examinations held on the evenings of the 30th April and 
1st Maj, 154 Students were examined in one or more of the subjects of 
the second grade — yiz., freehand drawing, practical geometry, model 
drawing, and linear perspeetive, when 77 succeeded in passing successful 
examinations in 109 papers, and 8S certificates, 26 prizes, and 7 full 
certificates were gained. 

The following Students especially distinguished themselTes at the 
examination : — 

MLu S. £. Ahnent Kias L. H. Jones. Miss H. M. Redmond. 

Mifls S. J. Archer. Miis J. S. Campbell. MIbs L. M. M. O'Cleary. 

The examination of those pupils of external schools in Dublin, in which 
drawing classes are taught through the agency of the Central Art School, 
took place on the 26th of May, when four small bronze medals, and eight 
oertincates were awarded by the Society. 

Great numbers of pupils continue to receive instruction in those 
drawing-classes in external schools of Dublin, established through the 
agency of this School of Art, or instructed by those who have been 
trained within its walls. In the absence of any exact enumeration of 
such I roughly estimate their number, at the present time, as about 
8,000. ^ I append to this report a list of schools having drawing-classes, 
and which are instructed by Mr. W. H. Murray, who has exhibited much 
zeal in the instruction of such classes for many years past. 

The number of drawings, paintings, and models, &c., forwarded to 
London on the 9th day of Apnl last, to enter into the national and other 
competitionsy were as follows : — 

Nnmber in elementaiy stages, . .45 works. 

Do. in advanced stages, . . • • 128 „ 

Ordinary class studies, .... 835 „ 

ToUl . 508 

The above works were executed by 239 students. 

Permanent classes for the study of the living model have been 
established, and such students as have obtained a certificate of the 
second ^ade, and who have also gained a national award, or third 
grade pnze for drawing or modelling the human figure from the antique 
or the life, will be acunitted to study free in the above classes for one 
term. 

An appointment for further free study in the life classes will be 
granted to those who produce stupes sufficiently meritorious for com- 
petition. 

Many of the original productions of the Schools continue to be utilized 
in manufacture, and the following have lately been produced, or are in 
progress, from designs of our students : — 

A rich scroll carpet (Brussels), with border, by Messrs. Hnmphries of Kidder- 
minster, for Messrs. Sheridan of Parliament-steeet, from a design by Mr. John T. 
Miles. 

A silk-fignred (amber) damask, with shamrock pattern, by Messrs. Fry and 
Fielding of this city, from a design by Mr. James Boyle. 

A tapestry for hangings, by Messis. Fry of Westmofeland-street, by Mr. Joseph 
Kavanagh* 
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A iQk fnndtim <i^maiiVj with bUck groaiid, and amber onuuncnt, prodnoed by 
ICflHn. Fiy and Fiddlng, from a dougn execated by Mr. James Boyle. 

The Department of Science and Art hare purchaaed a worked apecimen of 
fvnitnre damaak from a derign by Mr. James Boyle, and which has beoi produced 
by MesBB. Try and Fielding of Westmoreland-street. 

A carpet is now in progress of mannfSKtiire at Halifax, Yorkshire, from a desigm 
by Miss S. BaO. 

A rich table damask, from a design by Miss Ball, by the Beasbrook Company. 

In the Ute London IntemationAl Exhibition a space was devoted to 
the display of works by Students of the Art Scnools of the United 
Kinedom with a yiew to bring prominently before the public the bene- 
ficial influence of Ihe Schools, and especially the influence they have 
exercised upon the productions of the country in the Department of 
Fine Art Manufacture. The Schools of this Society contributed a 
collection of works illustrative of the higher stages of art instruction, 
and also a selection of worked specimens executed from the ori^al 
designs of our students ; and I may observe that the collection furmshed 
by the Society was remarkable, constituting, as it did, the most success- 
ul display of the productions of Art Schools ; a list of such works is 
appended. 

Mrs. Watkins has presented a set of models of portrait busts executed 
by her husband* the late Joseph Watkins, R.H. A. 

During the past year the attendance has been as follows : — 

Daystndents, ...... 257 

Evening students, ...... 246 

Total, ....... 503 

Of these the number of artisan students amounted to 362. 

The attendance during the year shows an increase of 51 over the pre- 
ceding year. 

The total number of attendances amounted to 14,482; the fees 
amounted to £419 IBs, $eL 

I may here observe that tlie attendance of students in our Sdiools 
compares favourably with that of the three leading Schools of South 
Kensington, Edinburgh, and Manchester, in which the attendance has 
been as follows :— South Kensington, 723; Edinburgh, 494; Man- 
chester, 470. 

My thanks are due to llifiss Mary Julyan, and all those who have 
been associated with me in the instruction of the various classes of the 
Schools. 

In conclusion I ma^ remark that it is much to be regretted that many 
students of ability fail to continue their studies for a period sufficiently 
long to enable them to acquire such a knowledge of art and its processes 
as would, in many cases, doubtless lead to their taking ultimately high 
podtions in the various departments of art. Profit and distinction may 
be obtained by everyone possessing genius, industry, and enteiprise ; and 
there has seldom been a time in any country in which the art student 
has had niore to encourage him in his labour, and more promised in 
return for his ability and application. What is especially needed is a 
longer period devoted to the study of art, which if considered only in 
respect of its mechanical operations and technical processes, requires at 
least a period for their thorough mastery such as is usually accorded to 
the acquisition of a trade. It is but too common tliat a student 
becomes impatient of the intermediate steps of study, and desires. 
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before hia time, to become an artist, and the Tery fact that a stadent of 
more or less ability can earn money is often fatal to the successful pro- 
secution of study. 

It is to those who patiently labour to obtain that higher deyelopment 
of taste and the power of generalizing nature's forms into abstractions 
constituting true beauty, such as is the essential spirit of art, that we 
must look S)r new and original motires in architecture, in painting, and 
in decoration, in short for that originality of conception in every walk of 
art which alone can lead to the production of work bearing the stamp of 
the sentiment and genius of our age, and of models worthy of study in 
the future. 

Gentlemen, I have the honour to be your obedient servant, 

R, Enwix Ltnb, 
Head Master and General Director. 



ANALYSIS OF OCCUPATIONS OP STUDENTS. 



H. M. Senrice, . 

Artists and Art Teachers, . 

Architects and Ciyil Engineerx, 

Agents, &e., 

BarriBten and Attorneys, . 

BnOders^ .... 

Brokers, .... 

Carvers and Engravers, 

Clergymen, 

Cabinetmakers and Upholsterers, 

Clerks and Secretaries, 

Chandlers,. 

Dmggista, .... 

Drapers, .... 

Doctors and Apothecaries, . 

Dressmakers and Tailors, . 

Oasfitters and Plnmbers, 

Hense Painters and Decorators, 

Hucksters, 

Artisans in receipt of weekly 



9 

58 

13 

8 

8 

8 

8 

10 

10 

15 

82 

8 

4 

5 

10 

8 

7 

6 

2 



MiUwrights and Millers, . 5 

Masons, 8 

Merchants and Traders, 20 

Maudani, . • . 1 

Printers and Lithographers, 9 

Photographers, .... 4 

Pnblicans and Hotel-keepers, 2 

Stonecutters and Scnlptois, 11 

Iron, Brass, and Tin Workers, . 18 

Cooks, 2 

Governesses and Teachers, . 50 

Stationers, .... 6 

Salesmen, .... 6 

Saddlers and Shoemakers, . 4 

Weavers, 1 

Watchmakers, .... 2 

Other small trades, ... 89 

Stndents without any occupation, 92 

ToUl, ... 502 
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List of Schoou And Nukbrk of Pupils instructed daring 1873-4 by Wiluak 

H. MuBRAT, Master for External Schools. 

Nu&a fSehooL Number of Pvpili. ToUL 

Mftle. FemaU. 

Artane Industrial, . ... 146 — 146 

Orphanage, Prospect, .... 106 — 108 

St Nicholas* and St. Lake's, New-street, 124 142 266 
St Aiido6n*s, St lfichael*s, St Nicholas* • 

(Within), Corn-market, ... 98 44 143 

Balph Maddin, IColesworth-etreet, . . 58 86 94 
St Patrick's Qrammar School, Upper 

Kerin-street, 80 _ 80 

Church Education Kodel and Training 

Schools, Kildare-place, ... 148 140 S88 
King's Hospital, Oxmantown, . . 70 — 70 
St Paul's Catholic School^ North Bruns- 
wick-street, 210 _ 210 

St James's Catholic School, 6tJames's-st, 140 — 140 

Tailors' Hall School, WeUington-quaj, . 41 _ 41 

St Peter's Parochial Schools, Camden-row, 100 73 173 

Castleknock Morgan's Endowed, . . 40 — 40 

Mercer's Endowed, .... — 40 40 



1,318 474 1,787 

SuppLSKSirrAL Schools taught by Tbachess trained by W. H. Mubrat. 

Claremont Deaf and Dumb, 
Castleknock Parochial, 

140 



Male. 


P«iiial«i 


Total. 


30 


30 


60 


40 


40 


80 



EXAMINATION OF PUPILS OF DRAWn^ CLASSES OF SCHOOLS 

IN DUBLIN, 26th MAT, 1874. 

Medalb (Bbohzb). 

Jane Hamilton, . Elm Orore Seminary. 

Joseph Kelly, .... Artane Schools. 

George B. Sheerin, . . Churdi Education Society 

Annie Mai^ Jones, . . Pleasanoe Schools. 



SmilyLuBn, . 
Elisabeth WiUiams, 
Emily Manwsell, 
A. Copeland, . 
Kate M'NaUy, 
Hugh Swayne, 
Heniy Percy Kempston, 
A. F. Hayes, . 
Alice Emily Brown, • 
Patrick White, 
W. Kennedy, : 
Michael Joseph Scallan, 
Joseph JohnstoBy . 



CxRTaiGATES. 

. Ralph Macklui Schools. 

Kinder Garten Schools. 

Elm GroTO Academy. 

Masonic Orphan Schools. 
. Masonic Orphan Schools. 
. St Peter's Schools. 
. Church Education Society. 
. Church Education Society. 

Church Education Society. 
. Artane Schools. 
. Artane Schools. 
. Mount-street Schools. 
. Taaon* Hall School 



His Gbaci then distributed the prizes, as particokrixed in the follow- 
inglist:— 
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AWARDS OP JUDGES IN THE VARIOUS COMPETITIONS 

OF THE YEAR 1874. 



National Competition, 1874. 

Awards to Students of the Rotal Dublin Societt's School of Abt. 



Nftnef of Stadenta. 


Stage. 


Desoription of Work. 


Award. 


Irwin, Miss Elizabeth, . 


28 c 


Design for Lace, 


saver Medal. * 


Johnston, Miss Annie, . 


28c 


Do. Muslin, 


Bronze do. 


Gibson, Mr. Edward, . 


19 6 


Model of Figure from Antique, . 


do. 


WaUace,MissEUzabeth, 


28 


Design for Lace, 


do. 


Bardon, Miss G., 


28c 


Do. Table Damask, . 


]lo6k(4M«*fMM) 


Irwin, Miss Eliz. E., . 


28 c 


Do. Carpet, 


do. 


Jordan, Miss Frances L. 


28c 


Do. Lace, 


do. 


Kellett, Miss A. M, . 


10 a 


Drawing in Outline of Foliage 
from Nature. 


do. 


Kdlett, Miss A. M., . 


28 c 


Design for Wall-paper, 


do. 


Lee, Miss Nannie, 


15 a 


Group in Water-colour, 


do. 


Manning, Miss Mary, . 


23c 


Design for Wall-paper, 


do. 


0*aear7,MiflsL.M.M., 


28c 


Do. Table Damask, . 


do. 



List of Students to whom Third Grade Prizes have been awarded. 



NamMofStodantt. 


PriM. 


Stan 


No. of 
Works. 


DaMriptinB of Work. 


Birch, Miss B. . 

Baker, IfissL. . 

Birgin, Miss L C. . 
Ball, Miss S. P. 
Boyle, BIr. J. T. 
Campbell, Miss L S. . 
Gibson, Mr. K . 
Irwin, Miss E. E. 

Irwin, Miss M. . 

Jordan, Miss F. L. . 

Kavanagli, Mr. J. 

Kerr, Miss B. 
Langan, Mist L. 


P2 

ff 

ff 

II 
II 
II 
II 
II 

If 

If 

i» 

II 
If 


28(2 

22c 

28c 
28c 
28c 
28c 
196 
15a 

15, 28c 

56 

28c 

15 
16 


2 1 
( 

1 
I 
1 
1 

1 
1 

1 
1 


Design for a Coffee Serrice. 

Design for an Oilcloth. 

Wall Decoration. 

Lace Design. 

Muslin Designs. 

Original Ca^ Design. 

Damask Design. 

Design for Table Damask. 

Modd of Figure from Antique. 

8till-Life Group in OU Colors. 

Still-Lif e Group in OU Colors. 

Lace Design. 

Shading from the Cast in Chalk. 

Design for Limerick Point Lace. 

Design for Tapestry. 

Still-Life Group in Water Colors. 

StUl-Life Group in Oil Colors. 
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List of Studimtb to whom Thibd Gradb Pbizks haye been awarded- 

eontimied. 



Vamm of Btadrati. 



PiiM. 



8U(» 
rowmrded. 



No. of 
Works. 



Doiaiptlim of Work. 



MeSorky, Mi« M. 
IGtchinaoii, Hi« C. 

Kartin, Min M. 

MUes, ICr. J. T. 

ICorofiT, Mr* fl« • 

0'ClM]7,Mi«L.ir.U 

Palmer, MiM A. 
Pmwr, Mill S. H. 
Bobto, MiBi B. . 

TV«Tel/aB, Ifr. A. 

Webb, Mifs H. D. 
Walker, Ifias J. 
Bradlejr, Miai D. 
Brown, Mr. Alexander, 
Duncan, Mils F. 

Hanlon, Mils H. 

Jonei, Ifiss L. H. 
Moore, Mi« M. . 
Martin, Miae A. 

Manning, MiasM. 

Kangle, lOai N. 

OUrer, lOaa M. 

Sjme^ Miai P. 



P2 

II 
II 

II 

If 

II 

II 

11 
If 
11 

II 

II 

II 

ft 

PI 

II 
P2 

PI 

ff 
ff 

P3 

ft 
II 
ti 



14a 

28e 

15a 

5», 14a 

86>,23c 

196 

6a, Ba 

23c 
16 
14a 



16, 85>, 6a 

176 
28e 

66 

46 

46 

66,10a 

46 
46 
26 

18a, 10a 

86 

Sa 

66 



1 
1 



1 

L 
1 



i 



8 

1 
I 
1 

1 
1 

2 

1 
1 
1 

2 

1 



1 



{ 
{ 



Stndj of Foliage from Nature in 

Water Colors. 
Design for Surface Decoration. 
Still-Life Oronp in Water Cdors. 
Foliage from Natare in Water. 
Shadbig from the Cast in Cbalk. 
Antique Figure Shaded in Cihalk. 
Design for Carpet 
Moddl from the Antique (Juno.) 
Outline Figure (Hercules.) 
Models Shaded in Chalk. 
Original Lace Designs. 
StOl-Ufe Group in Oil Color. 
Study of Foliage from Nature in 

Water Colors. 
Still Life Group in Water Colors. 
Antique Head Shaded in Chalk. 
Group of Models Shaded in Chalk. 
Head from Life (Oil Colors.) 
Original I«ce Design. 
Shaded Ornament from the Sound. 
Ornament Shaded in Chalk. 
Ornament Shaded in Chalk. 
Shaded Ornament 
Foliage from Nature in Outline. 
Ornament Shaded in Chalk. 
Ornament Shaded in Chalk. 
Oi^line of Ornament (Tarsia.) 
Flowers (Water Color) from Nature. 
Foliage from Nature, in Outline. 
Outline (Ornament) from the Bound. 

Group of Models Shaded in Chalk. 

Ornament Shaded in (Thalk fram 
the Bound. 



(N,B.>-P 9 slgnUes Highest Prise. 
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Second Qbade Prizes. 

List of Sirmsim irho have been raceestfii]. 



Nam*. 


Natan of Rxamina- 
tion. 


PriMSalMtod. 


Fun 
Cartifleate. 


3 
t 


1 


i 


1 


Alme&t, SArah Elizabeth, . 
Archer, Sophia Jeanette, . 


P 
P 


P 
E 


E 


P 
P 


Instruments, 
Persp* 


Certificate. 


Barton, Boee Maiy, . 
Beardwood, F. J. 
Birch, Benfe, . 
Birch, Emilj Martha, 
Bonham, Jamee, 
Boyle, Richard B. . 
Bradlej, Dora, . 
Browne, Marodla J. . 


P 
P 

E 
E 


E 


£ 


P 
P 
P 


PnckRtt's. 

Instruments. 
Instruments. 
Crayons. 

Instruments. 




CampbeU, Iiabella Sophia, . 
Garolin, Qeorge, 

Copeland, Anna Matilda, . 
Crof ton, Dorcas Alice, 


P 

P 


E 
E 
P 


P 


P 


Persp., • • • 
Stanley on Instrts. 


Certificate. 


D'Arcjr, Lonisa F. . 
D*Arc7, Marianne, . 
Daridson, Bobcrt, 
Delanej, Helen, 


P 
P 


E 
E 


P 
P 


- 


Geom. 
Perep. 




Eaton, Amy L. . 


• 


E 


- 


- 


Persp. 




FaUdner, Anne, . 
Finigan, John Joseph, 
Flint, John, 
Fox, James Charles, . 
Fnmey, Annie, . 


E 
P 
P 


P 


P 
P 


P 

£ 


Instruments. 




Gibson, Marjr 8. F. . 
OOligaa, William H. . 


P 
E 


- 


- 


- 


InstnimentSi 




Hamilton, Jane, 
Hallion, Edwin, 
Hanlon, Harriet Jane, 
Harrison, Charles, 
Harrisen, L. . . . 


P 

P 


P 
P 


- 


*• 

P 






Johnston, Annie, 
Jones, Annie Mary, . 
Jones, Jeanie G. 
Jones, Lizxie H. 


£ 
P 


E 
P 
E 


E 


- 


InstmmentSL 
Binns* Projeil. 

Colous. 





P iigalfles Fasied, sad entitles the Stodent to a CertliMls Cafd, 1 sifotfiM SbmDcbI^ 
and entitles the BtndsBl to a Prise. 
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List of SruDSsm who have been gncoessfnl— oonftm<etf. 





Natvr* of Ejouniiia- 






Nmm. 




tion. 




Pris« SelMted. 


Poll 
C«itiii«t«. 


J 


m 


« 


^ 




1 


1 


I 


1 








£ 


o 


PL, 


X 






KeAting, Eleanor, 




^^ 




P 






KeUett, Adelidde, . 


P 


— 


- 


P 






Kennedy, Qtorge, 


P 


— 


— 


— 


' 




Lawler, Patrick J. . 


P 


— 


— 


— 


.._ 




Lee, Nannie, 


— 


— 


P 


— 




Certiflcate. 


Lejbonrn, John, 


— 


E 


- 


— 


Persp. 




Long, Edward A. 


— 


_ 


— 


E 


Instnuuents. 




Lyne, Florence C H. 


— 




— 


P 






H*Cormack, William, 


— 




- 


P 






IfacDonneD, Annette, 


- 


P 


P 


— 






HacDonnell, Helen, • 


— 


— 


P 


— 






HacDonnell, Marie J. 


— 


P 


— 


— 




• 


M'Donnell, Marj, . 


P 


— 


— 


— 






liaedonogh, Samnel Stnart, 


P 




— 


P 






Mackenzie, Wm. Henry, . 




E 


— 


— 


Persp. 




Manning, May B. 




P 


P 


- 






Martin, Anna, . 


P 


- 


- 


« 






Mason, Annette M. . 


- 


P 


- 


P 






Middleton, James W. 


P 


P 


-. 


- 






Miller, Oeorge Wm. . 


P 


— 


_ 


P 






Moore, Marian, . 


— 




P 


P 






Mnrphy, John, . 


P 


— 


— 


• 






Kangle, Kannie F. U. 


P 


m. 


P 


_ 


• 


Certificate. 


Keare, George, . 


E 


- 


- 


B 


Colours. 




0*a«ry, L. M. M. . 


P 


E 


P 


— 


Persp*, 


CerUficate. 


Perrin, Mary M. 


P 


E 


- 


— 






Redmond, Helena M. J. . 


— 


E 


E 


P 


Cotman*s OnUines, . 


Certificatei 


Riedy, Michael, 


P 


— 


— 


- 






KocEorowska, — ^, . 


P 


— 


— 


P 






Shaw, Alida, . 


P 


. 


— 


- 






Smythe, Edith AniU, 


- 


P 


— 


- 






Smyth, John, . 


P 


— 


— 


— 






Spong, WUliam W. . 


— 


— 


- 


P 






Toole, John, 


P 


— 


- 


- 






Walker, Jeanie, 


~ 


- 


— 


P 






Walsh, Laurence, 


P 


- 


^ 


— 






WaUhe, Hairiette, . 


P 


- 


- 


P 






White, Frances J. . 


— 


P 


P 


— 


— 


Certificate. 


Wilkinson, Emma J. . 


— 


P 


— 


— 






Willson, Marian Emily, . 


• 


^ 


^ 


P 







P signifies Passed, and entitles the* Student to a Certifisato Card. B signifies KaueUe&t. 
and entitles this Student to a Prise. 
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LIST OP DISTRIBUTION. 

19th Februabt, 1875. 



Namw. 


Nfttional 
Comp«titioii 


Third Orad« 


Second 
Orad* 




▲wards. 


£^Wmm^Mmm 


Awards. 




— 


— 


Price and 
Certificate. 


Archer, S. J., . 


«. 


.m— 


Prize. 


Birch, Bessie, . . . . 


— _ 


Two 1st Prizes. 


Prize. 


Bradley, Dora, 


_ 


1st Prize. 


Price. 


Bardon, 6., . . . . 


Queen*s Prize. 






Bonrke, Anna E., . . . 


mmm. 


— 


Prize. 


Baker, Leslie, .... 


— 


Two 1 At Prizes. 




Ball, Suaan P., 


_ 


l8t Prize. 




Bergin, I. C, • 


.i_ 


1st Prize. 




Campbell, laabeUa a, 





1st Prize. 


Prize and 
Certificate. 


Duncan, F., . 


— 


2nd Prize. 




Darcy, L. F., . 


.._ 


_. 


Prize. 


Darcy. Marianne, . 


-^ 


— 


Price. 


Eaton, Amy L., . 


1— 


— - 


Price. 


Hanlon, H 


^^ 


Two Ist Prizes. 




Irwin, ElirAbeth £., 


Silver Medal and 
Qaeen*s Prize. 


1st Prize. 




Johnston, Annie, 


Bronze Medal, 


... 


Prize. 


Jordan, Frances L., . 


Queen's Prize, 


1st Price. 




Irwin, liarcella, 


-^ 


Two Ist Prizes. 




Jones, Annie M., 


— 


— . 


Prize. 


Jones, Liazle H., . 


— 


2nd Prize. 


Price. 


Kerr, Eleanor, . . . . 


— 


1st Prize. 




Kellett, Adelaide M., 


Two Qneen's Prices. 






Langan, Ii., . . . . 


_- 


1st Prize. 




Lee, Nannie, 


Queen's Prize, 


— , 


Certificate. 




Queen's Prize, 


Two 1st Prizes. 




M'Sorly.M., . . . . 




1st Price. 




Mitchinaon, Caroline, 


~-. 


1st Prize. 




M'Qee, If. A., . 


•— 


1st Price. 




Martin, M 


— 


Two 1st Prizes. 




Moore, M., .... 


^_ 


2nd Prize. 






— 


2nd Price. 




Nangle^ Nannie, 


— 


1st Price. 


Certificate. 


Caeaiy, L. M. M., . 


Queen's Prize. 


Two 1st Prizes. 


Price and 
Certificate. 


Oliver, M., . . . . 


— 


lat Price. 




Palmer, A., . . . . 


— 


1st Price. 




Purser, S. H., . 


— 


1st Price. 




Bedmond, H. M. J., 


— 


— 


{ Price and 
{ Certificate. 


Robie,£. . . . . 


— 


1st Price. 




Sjmes, P., .... 


^^ 


1st Prize. 




Webb,MarUD., . 


— 


1st Price 




Walker, J., . . . . 


— 


Ist Price. 




Wallace, K, . . . . 


Bronze MedaL 






White, Frances J., . 


— 


— . 


Certificate. 


Browne, Alexander, 


— 


2nd Price. 




Bonham, James, 


^"~" 


*"^ 


Price, 
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List of Distbibtttioh— oon^mu^. 






KAint. 


Natioiul 
Competitioa 

Awwdfl. 

• 


Third Omd« 
PriMi. 


Saeond 
Oimd* 

PriMH 




Bojlo, J. T«Y • . • . 


.^^ 


l8t Prize. 






Bojle, B. B., . 


— 


— 


Prize. 




Gazoiiii, George, 




— 


— 


Prize 




Unigaii, John J., 




— 


— 


Prize. 




OOligtti, William H., 




— 


-^ 


Prize. 




Qibson, Edward, 




Bronze Medal, 


1ft Prise. 






KATenagh, J., • 




— 


TwoUtPrisee. 






Leybonrii, BeT. JohSi 




..- 


— 


Prize. 




Long, Edward A., . 




— 


— 


Priza 




Milei, J. T., . 




— 


Two 1ft PriMS. 






Meroer, Henry, 




— 


Ist Prize. 






M*Kenaie, Wimam II., . 




— 


— 


Prize. 




Neaye, George^ 




— 


— 


Prize. 




Trtrelyan, iL, 


~"^ 


Three latPrizef. 







R. ED WIN LYNE, Bead Matter. 

GsoBOB Woods Maunsell, bx., Vice-President^ said it now became 
his duty to return the thanks of the society to His Grrace for attending and 
taking part in their proceedings that day. This was one of the noiseless 
triumphs of the society — it was a triumph of taste combined with industry. 
He trusted there might be found among the students, he addressed, some 
one fit to fill the ^lace amongst artists occupied b^ the late Mr. Foley. 
The number of prizes obtained in national competition by the pupils of 
this school compared fayourably with the results achiered in any other 
similar establishment. When he compared the number of pupils in this 
country with the number of prizes obtained he found that Dublin had 
carried off one prize among seren pupils, while Belfast obtained one 
prize among eleyen ; Birmingham, one among thirteen ; Edinburgh, one 
among nine; Liyerpool, one among thirty-six; Gla^w, one among 
twenty-two, and South Kensington, one among nine. It was gratifying 
to find that Dublin stood aboye them all, haying obtained a grc^iter num- 
ber of prizes for its pupils than any other school in the Empire. The 
sdiool was conducted on the principle of imparting the best and soundest 
technical instruction, and there had been added of late years what had 
been looked upon as one of the important features of such institutions, a 
life school for male classes. The pupils were truned from the best models 
placed in the best positions, and the instructions are imparted by the best 
certified masters. ^ All these adyanta^ combined to lay the foundation 
for a system of truning which they might hope would continue to bear 
fruit such as that which had already giyen a character and name and fame 
to this school during the long period of its existence. In conclusion Mr. 
Maunsell tendered to His Grace the cordial thanks of the sodety for 
his haying ta'ken part in the proceedings of this day. 

His Grace thb Dure op Abibcobit, Lord Lieutenant, in reply, said : 
—Mr. Maunsell, ladies, and gentlemen, I beg to return my most sincere 
thanks for the kind manner in which my presence here to-day has been 
recdved. I assure you it requires no inducement to gire me a strong 
interest in the objects of this institution and in the proceedings of the 
day. It is most gratifying to me to be present after an absence of six 
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Jean from this anxuTenary of the arts of Dublin, where, by the way, 
may congratulate the muses of Ireland, whom we see around us 
in tlie persons of the fair competitors on far outnumbering the old 
classic regulation number of nine. It is most satisfactory to see the 
proofs of the adyance made by Irish art students in this place. No 
greater proof of that could be seen than what Mr. Jones has told us as 
to the number of national prizes gained. It is also very satisfactory to 
see the great number of prizes carried away by lady students. In these 
days, when women^s rights are much in yogue, I thmk there is no place 
where these rights could be better asserted, or receiyed with greater cor- 
diality by the opposite sex, than here, where so many lady competitors 
carry oft so many prizes from others. Ladies and gentlemen, since I last 
had the pleasure of addressing the students in this place both art itself 
and the inducements to artistic life haye, as has been already mentioned 
by Mr. Jones, receiyed ^ yery strong stimulus. The great increasing 
general wealth of England has enabfed thousands, to whom art was 
hitherto a forbidden treasure, to gratify whateyer may be their own yiews 
of artistic merit to the utmost extent of their fancy. I do not say that 
this has altogether been an unmixed benefit, for 1 think indiscriminate 
wealth has yery often encouraged indiscriminate art ; the price paid has 
not always been the test of real merit ; but I think the encouragement 
has had this great adyantage — that real artistic merit is certain in Uie end 
to assert its^f ; and if it does not receiye at once the adyantage of mo- 
mentary profit, it is sure at least to secure future success and honour. Let 
me explam my meaning. I think that owing to the encouragement giyen 
by tlie oyerrich, perhaps not oyerskilledpubuc, a tendency has arisen in a 
popular sdiool of English art to run into a mannered realism ; that is, an 
idea has arisen that exact and accurate, and perhaps exaggerated copying 
of nature— of the fibres of leayes, the hues and texture ofbark, Uie tesse- 
lated foliage of plants, and the gaudy colours of flowers, or eyen the cold 
or literal transcript of landscape — an idea has arisen that this is high art, 
and this realism has been earned into what I may call, for want of another 
term, tableaux de genre^ and also into sacred subjects, and we find the 
literal figure of ordinary eyeryday men and women substituted for the 
halo of poetic ideality with which such subjects had been formerly treated 
by great masters. This may be profitable art, but it is not high art. 
But don*t imagine for a moment that I wish to adyise mjr hearers not to 
cultiyate prontable art. The idea I wish to conyey is that there is 
something in the long run higher and more srathetic than that profit- 
able art. I would say to art students, study nature in all her forms, 
in the yaried hues with which she colours the maryels of her ye^table 
world ; study the anatomy of the human finame and the lights and shadows 
wiUi which nature irradiates her landscape ; but when you haye done all 
this ; when you produce the exact /oc simile of the leaf, the yiyid likeness 
of the flower, tne correct copy of the human form— don't imagine you 
haye attained high art. ^ You haye only attained the alphabet of art 
from which — to toke a simile from the alphabet of letters— must be 
eyolyed the higher expressions of idea and design which constitute 
artistic merit of the highest order. I would therefore say to art students, 
perseyere to the utmost of your power in the study of nature, and in 
careful practice in the school of design of eyerythmg appertaining to 
nature as affecting art, for without that your artistic genius would be of 
no ayail. But I ask you to remember that this b but the means to an 
end, and that you should look upon it as a means whidi will enable yon 
to giye that utterance to the higW conception of art, whidi alone will 
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make you true artiBts. I Bhall illustrate mjjr meaning by reference to a work 
which created a great sensation, and which, no dot6t>t, has been viewed 
with extreme interest by the lady students. I mean Miss Thompson's 
picture of the ^* Roll GalL*' In that work you will see that there is a 
▼ery great degree of realistic power displayed in the representation of the 
minute and accurate detail of a military company ; but instead of being a 
merely realistic cluster of soldiers the genius of the artist has inyested 
the whole group with a hichly artistic conception. Every soldier in thm 
picture has his own individuiu history, and a whole world of pathos and 
interest is opened up in almost every figure. This is the point to which 
I wish to draw your attention — not to confine yourself to the copying, 
or even the imitating of the best exemplars otherwise than as a meana 
to enable you to carry out the higner conception of art. Ladies 
and ^ntlemen, to the few observations I have ventured to make upon 
what IS a phase of modem British art, I may add that I think it is a proof 
of the hi^nly artistic character inherent in the Irish nation that the ideal 
and imagmative are more natural to them than mechanical realism, and 
therefore that a judicious union between the two might be most success- 
fully cultivated. There is no doubt Uiat Irish students who have only 
had art training in Ireland have not altogetiier the advantage of the 
models and exemplars which others have enjoyed, and to which dey have 
opportunities of more easy access. But, takmg this into consideration, 
we have every reason to be gratified with the progress made in this insti- | 

tution, and the great advance in art that was observable in the Royal * 

Hibernian Academy Exhibition, which I had the pleasure of visiting on 
Monday last. That exhibition is a proof of the great success art training 
has had in Ireland. I will not detam you further tiian to say that if any 
means can be found for the advancement of art, or if any way can be 
devised by which art culture can be extended in Ireland, I shall always 
be found most anxious and willing to aflbrd all the assistance that lies in 
my power. 

The proceedings then terminated. 
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XL — On the Constitution of Benzol. 
By Chichester A. Bell, M.B., Univ. Dvb. 

Read Monday Evening^ March Xsty 1875. 

Amovqst the many curious and remarkable facts which the 
labours of modem chemists have brought to light, the existence of 
isomerism undoubtedly occupies the fbremost place. That there 
should be found in nature, or formed artificially, a number of sub- 
stances which, while having the same ultimate chemical composi- 
tion, present nevertheless cUfferent, in many cases directly opposite 
properties, is a fact sufficiently striking in itself, but which gains 
much in interest when we attempt to explain on what these diffe- 
rences depend. The older development of the atomic theory which 
regarded the various characters of a compound as dependent solely 
on the nature and relative proportions of its constituent elements, 
is found to be no longer sufficient, and chemists, although able 
in some cases by a reference to analytic or synthetic reactions to 
assign a cause, if not the prime cause, fipr these phenomena, in 
others have been compelled to abandon the region of pure experi- 
ment^ and plunge more or less into that of speculation. And 
principally to this discovery of isomerism is, I think, to be 
attributed the more scientific direction which chemical inquiry has 
taken of recent years, and also its comparatively limited range. 
For the chemistry of the present day no longer corresponds strictly 
to the old definition that it is '^ that science which treats of the 
nature and properties of all bodies simple or compound," but might 
more accurately be described as that study whose object is to 
ascertain the ultimate affections of the particles of elementary 
matter to which itB properties in the aggr^ate are due. ^ 

That the solution of this latter problem should at some time 
become the grand object of chemical investigations, is, of course, 
most natural j but yet I think it is not too much to say that by 
the discovery of isomerism, chemists have been, in a measure, 
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forced to attempt it And here I would be understood to speak 
of isomeriflm. in its most restricted sense, namely, as applied to 
those bodies which possess not only the same ultimate composition^ 
but also chemical characters vaiying only in degree and not in 
kind, which form precisely similar combinations, and decompose 
into Qxactly the same products. This application of the term 
isomer excludes on the one hand the eztensiye classes of polymers 
and metamers, and on the other substances which must be re- 
garded as simply allotropic modifications of one and the same ; 
even in this sense of the word the examples of juK>mers are suffi- 
ciently numerous. 

Inasmuch, then, as the decomposition products of these isomers 
aro the same, the explanation of the differences between them is 
obviously not to be sought in any diyision into distinct groups of 
the elementaiy atoms which compose their molecules, but must be 
looked for in some more minute constitutional variations ; and 
although chemists are still far from having furuished a general 
solution of this interesting question, I hope to show that a theoiy 
has been devised which furnishes a rational explanation of iso- 
merism, and one completely in accordance with the results of 
experiment, in that class of compounds in which it is, at first sight, 
most difficult to account for it, namely, in the derivatLvea of 
bensol included under the term "aromatic series." 1 say it is 
moro difficult to account for the isomerism observable in bemool 
derivatives, than for the same phenomenon as met with in the 
fatty series ; because, by no means as yet known to chemists is it 
possible to resolve benrol into two or more simpler compounds, 
without utterly destroying its molecule. This very stability, the 
fact that only under exceptional oiroumstances does it combine 
directly with other substances, the non-existence of lower homo- 
logues to it, and above all the isomerism so common amongst its 
derivatives, have long since pointed it out as a body endowed with 
a peculiar constitution, and made it an object d attention and 
dose study on the part of chemists ; and as the results of recent 
investigations on it axe of the highest theoretical importance, and 
likely, moreover, to exercise considerable iofluence onthe chemistiy 
of the future, I have thought them a fit subject to bring before 
the members of this Society. To the chemist they must of necea- 
sity be important as touching the groundworks of his study, and 
to those less acquainted with science it may yet prove interesting 
to learn some of the means and methods of reasoning, by which 
chemists hope to penetrate the mysteries which surround the con- 
stitution of matter. 

Time would not permit of my tracing the various steps by which 
our views regarding this remarkable compound have been deve- 
loped. I shall, therefore, content myself with giving a brief 
account of those views, as now almost universally accepted by 
chemists, giving only those arguments in support of them whidb 
appear to me to cany conviction, and for the proper under- 
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standing of wUch a knowledge of chwminal minutiffi is not 
eiisentul. 

The very ingeniouB theory of M. Kekul6, propoonded some 
yean ago, all the more ingenious because, at that time, the data 
on which it rested were comparatively scanty, was founded on the 
following experimental facts : — 1st. The formula C^ He for benzol. 
2nd. The fact that it acts as a saturated body, haying no free affi- 
nities, and therefore yielding in general only substitution com- 
pounds ; and 3rd. The known tetratomioity of carbon. From these 
premises M. Kekul6 concludes that the molecule of benzol is 
formed by a closed chain of six carbon atoms, each of which is 
connected by two affinities to one of its neighbours, and by one to 
the other, the remaining firee affinity being saturated by a hydro-, 
gen atom, as in the annexed diagram, in which the small circles 
represent the carbon atoms. p,^ ^ 

It will be observed that the construction of ' 

the benzol inolecule is here supposed to yA. 

be perfectly symmetrical, and that all the ^r^\ 

hydrogen atoms are similarly situated with H(X o 

respect to it; but that the relative posi- 
tions of any one hydrogen atom, and of the 
three which follow it in the same direction, 
are different. 

Thus we have the principal peculiaritieB 
of benzol accounted for: For 1 st, as it has no free affinities, it does not 
combine directly with other substances ; 2nd, each of the hydrogen 
atoms being connected with a diffisrent carbon atom, we have a plaus- 
ible explanation of the fact that no two of them are replaceable by a 
single atom of a diatomic element ; and 3rd, this representation 
shows that if new molecules be successively formed by the substi- 
tution of a single atom of any ^ven element or radical for each 
atom of hydrogen in the benzol nucleus, the resulting compoimds 
must be identical ; but that 4th, when two or more are replaced 
at the same time, isomers are possible, inasmuch as the rdaimt 
positions of the substituting groups may vary. 

Such then is M. Kekul€'s benzol theory — a theory whose appli- 
cation has been fruitful in practical results, the true test of its 
value-^and the extension of which to othpr classes of compounds, 
promises still more in the future. We shall now see how the 
deductions from it agree with the results of e^i)eriment. 

The ground for the assumption of the equivalency, as regards 
position, of the six atoms of hydrogen, wa^ found in the fact that 
the compoimds resulting from the replacement of a single atom of 
hydrogen by one of a monatomic element or radical, from whatever 
source prepared, were invariably identical. Thus only one Chlor- 
benzol, 0, H5 CI, one Brombenzol, 0^ Ht Br, one Nitrobenaol, 
CeH,(NO,), one Phenol, C.H, (OH), one Aniline, CeH,(NH,), Ac., 
were known. Now, although from these facts the equivalency of 
the six atoms of hydrogen might be legitimately inferred, it will 
be observed that the proofs in support of it were purely negative 
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in charaoter. In fact it was assomed that because only one mono- 
derivatiTe with any element or radical was known, therefore only 
one was possible. 

Accordingly it was desirable that some more exact demonstra- 
tion should be given of the truth of such a fundamental assump- 
tion, and this has been recently accomplished by ladenburg in 
the most complete and satisfactory manner. Ladenbuig selects as 
the starting point of his experiments ordinary benzoic add, which 
is to be regarded as benzol in which one atom of hydrogen is re- 
placed by the monatomic carboxyl group O O H, thus C« H« 
(0 H). In this compound it is possible to substitute for one 
of the remaining hydrogen atoms the group O H, and by yarious 
means, into which it is not now necessary to entef, three isomeric 
oxybenzoic acids 0« H^ (O H) (0 H) can be produced, all of 
which contain, or are reducible to, benzoic acid. Now as these 
three acids are, in the strictest sense of the word, isomeric, we can 
evidently only explain the differences between them by supposing 
that the relative positions of the two groups, O H and O O H, 
in them are dissimilar : but as they all yield the same benzoic 
acid, the absolute position, if we may use the term, of the car- 
boxyl group is fixed, and therefore that of the hydroxyl must 
vary. As we shall see subsequently, three is theoretically the 
greatest number of isomers possible for any disubstituted benzoL 
In these acids the carboxyl group is so loosely united to the 
nucleus, that it may be removed by simple methods, the hydrogen 
atom being left behind, and thus phenols produced. If, then, it 
could be shown that the phenols from these three sources were in 
every respect identical, and that from these agaiu ordinary 
benzoic acid could be reproduced by substituting carboxyl for the 
hydroxyl, the equivalency of the hydrogen atoms would be placed 
beyond doubt. Ladenburg has instituted a careful comparison of 
these phenols, as regards fusing point, boiling point, and specific 
gravity, and he has found that they are absolutely identical with 
common phenol (carbolic acid) from coal tar. 

It only remained, therefore, to show that from these benzoic 
acid could be obtained by reactions of such a nature that the in- 
troduced carboxyl group must, of necessity, occupy the f)laoe 
vacated by the hydroxyl. This Ladenburg has accomplished by 
first substituting bromine for the hydroxyl, by the action of phos- 
phorous pentabromide, and fix>m the resulting brombenzol, by the 
simultaneous action of carbonic anhydride and metallic sodium, 
forming sodium benzoate, from which ordinary benzoic add is 
readily extracted. . It must be mentioned that Hiibner, some years 
before, had partially proved the same thing, by showing that the 
two isomeric nitro-brombenzols, C^ H^ Br (N O,), obtained by 
nitrifying the same brombenzol, 0^ H^ £r (in which consequently 
the nitro groups must occupy different positions relativdy to that 
of the bromine), yielded by reduction (replacement of the oxygen 
by hydrogen), and removal of the bromine, the same, namely, 
ordinary aniline, C^ H. (N H,). 
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Thus I think we may r^ard it as proved that by the substitution 
of any element or radical fbr any one atom of hydrogen in benzol, 
the same compound is invariably produced, and consequently that 
the assumption of the symmetrical constitution of its molecule is 
justified. We have now to deal with derivatives in which two 
atoms of hydrogen are replaced either by the same or by different 
radicals. And here we discover the interesting fact that it is no 
longer a matter of indifference in what manner these compounds 
are prepared, but that the physical and, in a less degree, the 
chemical properties of those having the same chemical composition 
frequently vary with their origin. In* other words, they are often 
isomeric and nojb identical Now, remembering the fact which we 
have just seen proved, namely, the functional similarity of the six 
hydrogen atoms, we can only ascribe these differences to variations 
in the relative positions of the substituting groups. If we iuflpect 
the accompanying diagram, which represents the benzol " ring " as 
it is usually called, we shall find IJiat there are only three re- 
latively different positions which two groups could occupy in it. 
Designating the hydrogen atoms by the num- ^la, i 

bers 1, 2, 3, 4, and imagining one group to be ,' 

introduced in the place of 1, we can see that a 
second group introduced at 2, 3, and 4, respec- 
tively, will in each case be differently placed 
with' respect to the first. We may for the pre- 
sent omit from consideration Nos. 5 and ^9 ^x y 
because they ^ouldbe the same as Nos. 3 and 2. \^ / 
Thus theory indicates that three, and no more \/^ 
than three, isomers are possible for each disub- 
stituted benzol. Now, up to the present time, in no well authenti- 
cated instance has a greater number been obtained for any one of 
them, and for many we are acquainted with that number. Thus 
three dinitrobenzols, C^ H4 (N 0,)^ convertible by partial reduction 
into three nitranilines, C« H4 (N O,) (N H«), and by complete reduc- 
tion into three phenylene-diaxnines, CeH^ (JST H,),, three dihydroxyl- 
benzols, 0, H^ (O H)« three dioarboxyl-benzols, C, H^ (0 O O K)„ 
ihxee bromanilines, Ce S4 Br (N H,), &c. , have been proved to exist. 
For other derivatives the known number of isomers is less than the 
theoretical, but to judge by the results of the past few years, the 
several lists will ere long be complete. 

So far, them, theory and experiment agree remarkably well. 
Let us now see if we can advance a step further, and find out 
which hydrogen atoms are replaced in each derivative. And here 
it will be convenient to adopt the nomenclature at present current 
amongst chemists, and indicate by the prefix ortho those derivatives 
in wluch the hydrogens 1 — 2 are replaced, or more properly speak- 
ing, in which tiie introduced groups occupy adjacent positions in 
the nucleus, by meta those in which 1 — 3, and by para those in 
which 1 — 4, are substituted. In this inquiry obviously the first 
thing to be done is to classify all the known derivatives of benzol 
iuto series^ each series consisting of those in which the substituting 
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gronps undoubtedly are siinilarly utoated. This, howeveiv is by 
no means an easy matter ; for in the first place the separation oi 
isomeric substances bearing a strong chemical resemblance to each 
other, and differing, perhaps slightly, only in some j^ysical property, 
such as fiudng-point, boilmgrpoint, solubility, state of aggr^[ation, 
^., is frequently an extremely laborious process; and, in the next 
place, the correspondence as regards oonstittttion of two derivatives 
is only placed beyond doubt when one can be transformed into the 
other, or both into the same third, by reactions in which it is per- 
fectly certain that the newly-introduced groups take the places of 
those eliminated. Such conversions, in some cases readily accom- 
plished, in others are only to be attained by subjecting the bodies 
in question to a variety of chemical prooeeses, which of course ina 
corresponding degree weakens the condusionB to be drawn from 
them. 

Thus when anitro group, N O,, is converted by nascent hydrogen 
into an amido group, N H,, the latter must evidently retain the 
place of the former ; and the same may be said of the oonverHion 
of a methyl group, C H„ into a carboxyl group, C O O H, by oxi- 
dation, of the change of a phenol into a chlorine or bromine de- 
rivative by the action of phosphorous pentachloride orpentabromide, 
and of the transformation of an amido compound into a phenol by 
the successive agencies of nitrous acid and water. On the other 
hand, no conclusions can be founded on such reactions as the con- 
version of a sulpho- or amido- into a nitro-derivative by the 
action of nitric acid, for in these cases there is no necesssiy con- 
nexion between the elimination of one group and the entranoe of 
the other; they may be consecutive and not omultmeous 
phenomena. 

It would be unpoBsible in a short paper such as this, and indeed 
ftyr my purpose unneoessaiy, to give even a general account of the 
labours of chemists in this direction. Suffice it to say that we are 
now able with tolerable certainty to refer each ol the best known 
derivatives to its particular series. And here let me remark that 
once this is satisfactorily accomplished it will be sufficient, in older 
to determine the constitution of any series, to find that of any 
member of it, and that, having thus ascertained it for any two 
series, we necessarily infer it for the third. 

Until within the last few years it was sought to accompli^ this 
chiefly by reference to a certain number of compoimds, whose struc- 
tural formuke were deduced from purely theoretical considerations. 
Thus in common dinitrobenzol, 0« H4 (N 0,),, formerly the type of 
the para or 1 — 4 compounds, and which is formed by the direct 
action of nitric add on benzol, it was said that the two negative 
nitro-groups would, in virtue of their natural repulsion, tend to 
place themselves as far apart as possible in the molecule; and for 
a similar reason M. Kekul^ assumed the 1 — 4 constitution for 
bromo-phenol and dibromobenzol. In fi nitraniline on the other 
hand, the type of the ortho or 1 — 2 compounds, produced by nitri- 
fying aniline, it was said that the mutual attraction of the negative 
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nitro- and the positiYe amido- gToup, would caoaa them to take up 
adjacent poaitioxis. An additional argument in £a.YOur of this latter 
view was found in the fact that by the oxidation of this /3 nitrani- 
line quinone, C« H4 Og, was developed, in which it was said the two 
ozjgen atoms must be in proximity, since they must be connected 

outside the ring : thus C« H^ < ^^. This production of quinone 

is, however, precisely one of those reactions from which, as I have 
pointed out, no conclusions can be drawn, and in fact quinone is 
now known to be produced by the oxidation of all three classes of 
derivatives. 

It will not be necessary to go more at length into these older 
hypotheses, which often rested on fSemoifVil analogies, and some of 
them on premises which have since been shown to be entirely 
false. Thus Hiibner states that by nitrifying benzanilide two 
isomeric benzonitranilides are produoedj which could not both be 
ortho ; this fact at once disposes of the assumption from which the 
structural formula of j3 nitramline was deduced. Moreover, Buff 
had previously shown that the disubstitution compounds corres- 
ponding to the formula C^ H4 Br (H S Oa), obtained by the action 
of bromine on benzolnsulphonic acid, 0«Hs (H S O,), and of sulphuric 
add on brombenzol, Cs H5 Br, are isomeric, whereas on the hy- 
pothesis of the repulsion of negative groups they ought to be 
identical ; and, as I shall show fiirther on, the impossibility of the 
para constitution for common dinitrobenzol haabeisn placed beyond 
doubt. 

Although, then, the above consideraticms, or others of a similiE»rly 
speculative nature, furnished the guiding principles for the strao- 
tural classification of a large number of aromatize derivatives, it 
must be admitted that no great value was ever assigned to them, 
and that conclusions founded on them were only provisionally ac- 
cepted by the majority of chemists. The constitution of the car- 
boxyl derivatives alone was determined on more solid, because 
experimental grounds. Thus of thB three dicarboxyl4)enzol0, 
Cg H4 (0 O O H)g, phthalic, isophthalic and terephthalic adds, one 
only, phthalic add, on the application of heat parts with a molecule 

of water and yields an anhydride, C, H« -! qq^O- A similar differ- 
ence obtains between the isomeric carboxyl-hydroxyi-benzols C, H« 
(0 H) (C O O H), of which one only, salicylic acid, which can be 
otherwise proved to correspond to phthalic .acid, is capable of fur- 

nishing an anhydride, C^ H^ j q>. In these oases it is reasonable 

to assume that the possibility of the existence of these anhydrides 
depends upon the proximity in the molecule of the substituting 
groups, which must be connected through the medium of an oxygen 
atom. Of the remaining two dioarboxyl benzols Baeyer has shown 
that one, isophthalic add, results from the oxidation of a dimethyl* 
banacd C« 1X4(0 H»)iy which may be procured by the removal of a 
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methyl group from meflitylene (trimethyl-benzol Gs H, (C H %) ; 
and that this latter oompound in consequence of its synthetic pro- 
duction from acetone must be symmetrical and therefore possess 
the 1 — 3 — 6 constitution; from which it follows at once that 
isophthalic add must be a meta, and terephthaHc acid a para, 
compound. Baeyer's ideas have recently received strong confirma- 
tion in the synthesis of mesitylene from allylene effected by Fittig 
and Schrohe. 

Unfortunately the majority of benzol derivatives cannot be 
readily connected with the above compoimds : their constitution 
must be to a great extent independently determined. Now in 
nearly all cases of substitution taking place by direct addon, in 
which the action is not limited to the replacement of one hydrogen 
atom, it is found that two or more isomers are simultaneously 
generated ; and the same in certain cases holds good when an ad- 
ditional group is introduced into an already roonosubstituted or 
disubstituted benzol. Thus Wiirster has recently shown that by 
the prolonged action of nitric add on benzol three isomeric dinitro- 
compounds are produced, conveirtible by partial reduction into the 
nitranilines air^uly known. So also from the action of nitric acid 
on toluol, C, H. (C H,), two nitrotoluols, C, H^ (N O,) (0 H,), from 
the action of chlorine on phenol two chlorphenols, 0^ H« CI (0 £[), 
result. Examples like these could be readily multiplied. 

If we inspect the ac- 
companying diagrams re- 
presenting the possible 
varieties of disubstituted 
benzols (the letters a in- 
dicatLog timUar group- 
ings), we can see that by 
the introduction of a third 
lateral chain b into each 
we could get from the first, ^ 

two isomers (6 in 3 or 6 and 4 or 5), from the second, three (6 in 2, 4 
or 6, and 5), but from the third only one {b in 2, 3, 5 or 6). If, then, 
by acting on any disubstituted benzol we find that isomeric trisub- 
stitution compounds result, this amounts, according to theory, to a 
positive proof that we have not to deal with a pararcompound ; 
and if we find that isomers are not produced, this affords ground 
for at least a strong presumption that the compound in question 
IS a para derivative. Somewhat in this way Wiirster has recently 
shown that dinitrobenzol, so long regarded as a 1-4 compoimd, 
cannot be so; for the phenylene-diamine, 0^ H^ (N K)^, obtained 
by its reduction is also procurable by the reduction of two isoiberic 
dinitrobenzoic adds, C^ H, (N Oa). (COO H), these substances 
losing C O, during the process. Hence these adds must be. re- 
garded as monoderivatives of the same dinitrobenzol, which would 
be impossible were this latter a para compound. It may, in fact, 
be shown that it is a meta (1-3) compoimd, as Salkowski has 
lately pointed out ; for it is obtained fiom two isomeric dinitro> 
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phenols, 0« H, (N O,), (O H), by displacing the O H by hydrogen. 
The thi^ bodies then contain thenitro-groups in the uame relaUve 
position. But the two dinitrophenols are obtained simultaneously 
by acting with nitric acid on a nitrophenol C^ H^ (() H) (N O,), 
in which the substitating groups may be proved to occupy adjacent 
positions, and from which, therefore, only one c^initrophenol with 
ortho position of nitro-groups could be obtained. Thus 



OH 

A 

NUnhpoMioL 



Fig. 4. 
OH 
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Hence, siiice dinitrobencol is neither oiiho nor para, it must be 
meta. 

A remarkable yerification of the foregoing conclusions has been 
given by Qiiess. According to Kekul^'s theory, six isomeric 
dinitrobenzoic acids are possible. 
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The last four of theee Are known, and Gfiess has bimself 
described the diamido-acids, C, H,(N H,), (GOO H), ooKreepond- 
ing to the first two. From these aoida it is easj to procoie the 
oorresponding phenylene-diamines, €« H4 (N H,),. From 1 and 2 
we should obtain the ortho oomponnd, the meta from 3, 4, and 5, 
and the para from 6. Griess has found that the three known 
phenylene-diamines are yielded by one, two, and three of theee 
acids respectively, and that their structural formulae thus deduced 
are the same as those previously arrived at. 

So far we have no direct method of distinguishing ortho from 
*meta derivatives, for the connection between carboxyl-oompounds 
previously mentioned and mtro-substitution products is only with 
difficulty made out. This want, I think, we are now in a condif- 
tion to supply, as follows : — 

If from the molecule of an acid, such as acetic acid, C, H^ O, O H, 
we remove hydroxy 1, we obtain a monatomic radical, 0^ H, O ; 
and if by any means we can farther remove oxygen, a triatomic 
residue or radical, capable of replacing three atoms of hydrogym, 
will be the result. Now, diamines containing such triatomic 
residuea have long been known, thus 

The reactions by which they are obtained, and their properties, 
leave no doubt as to their constitution. It will be observed thitt 
the two nitrogen atoms are held together by the triatomic radical. 
There is then apparently no reason why similar compounds 
should not be obtained from phenylene-diamine C^ H^ (N H,)„ 
since in it we have, two nitrogen atoms united to four replaceable 
hydrogens. Some years ago Hobrecker attempted their formation 
by the reduction of the corresponding nitramides resulting from 
the direct action of nitric acid on acetanilide and its homologue& 

The nitramides are thus represented : — 

CA(NO.)N<gg.Q C,H.(NO.)(CH.)N<Jh.O ^ 
On submitting these to the action of reducing agents, he found 
that in the first a simple reduction of the ^tro-group took idiaoe, 
a substituted phenylene-diamine resulting, C, H, (N H,) N H 
(C, H, O) ; or more properly speaking, he obtained the decompo- 
sition products of this body. In the other two nitnunides a re- 
markable <We took pkce. Not only the nitro group, but also 
the acid i-adical was reduced, thus giving the desir^ b<^ - 
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8(H»lled a oomponnd (at that time regarded as para) produced 
by partial redaction of oommon dinitrobenzol, and an isomer of 
that from which acetnitranilide is derived. For one atom of 
hydrogen in the amido-group I substituted the radical benzoyl 
(Cy H« O), and thus obtained a benzonitranilide, 0^ H^ (N O,) 
N H (C7 H5 O). By the action of reducing agents upon this I 
could only obtain a substituted phenylene-diamine, €« H4 (N Hg) 
N H (C, H, O). 

Shortly afterwards Hiibner and Retschy announced that by the 
reduction of an isomeric benzonitranilide obtained by nitrifying 
benzanilide, they had procured the base which I had vainly' 

sought — C,H4 < ;M'Xp XT • I accordingly repeated my ezperi- 

I 7 6 

ments under varying conditions, but with the same results 
as before. Hiibner and Stover have since closely investigated 
the action of nitric acid oh benzanilide, and have found 
that in this reaction two isomeric benzonitrfmilides are pro- 
duced, one of which, by reduction, yields the above-mentioned 
oxygen-free base, while the other simply gives a substituted 
phenylene-diamine. They have found, moreover, that the nitrani- 
Hde ' which yields the oxygen-free base is a derivative, not of 
/3 nitraniline, as in Hobrecker's experiments, nor of a nitraniline, 
as' in mine, but of a third recently-discovered and but little known 
isomer, now recognised as ortho-nitraniline. I had previously to 
this experimented with the benzonitrotolxdde corresponding to 
a benzonitranilide, and I have since tried the action of reducing 
agents on the a and /} nitrani^deB of salicylic acid, and I am 
perfectly convinced that in none of these is the acid radical 
reducible. I have in each ease obtained the corresponding 
phenylene-diamine. I should mention that the second benzoni- 
tranilide obtained by Hiibner, in which the mdical benzoyl is 
unaffected by reducents, proves to be a derivative of /3 nitramline 
corresponding to Hobrecker's acetnitranilide. 

The explanation of the results of all these experiments is now 
not difficult to find. Benzoic acid is^ as we have seen, a carboxyl 
derivative of benzol C, Hg (C O O H). By removing hydroxyl we 
get the monatomic radical (C^ Hg - GO/ which exists in benzoni- 
tranilide, and by reduction the triatomic residue C^Hj-C" 
existing in Hiibner's baee. In this radical, for which the name 
benzenyl has been proposed, the three free affinities belong 
to one carbon aAom, which, therefore, in benzenyl-phenylene- 
diamine (Hiibner's base) must be directly connected with both 

nitrogen atoms, thus : Q^^ \ N^C-C-H * This, of course, is only 

possible when the nitrogea atoms occupy neighbouring positions in 
the phenylene-diamine— that is, in orthophenylene-diamine, and 
must be impossible in the case of its isomers, in which the amido 
groups are widely separated. 

There is little doubt but that the nitrotoluidine and nitroxyli- 
dine procurable from the higher nitramides with which Hobrecker 
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experimented, will prove to contain the nitro and amido groups in 
the ortho position. That, as regards these, they should have a 
different structure from the nitraniline, obtained in preciaely the 
same way, need not surprise us when we remember that, whereas 
aniline contains but one lateral chain, toluidine contains two and 
xylidine three, which, of course renders the conditions of experi- 
ment different in each case. 

In the foregoing results I think we have the best proof of the 
ortho constitution of the recently discovered nitraniline, and hence 
of the numerous compounds into which it may be converted or 
from which it may be derived 

I do not propose now to enter upon a discussion of the ultimate 
atomic structure of the higher derivative of benzol, because our 
knowledge of their mutual relations is still very limited. It will 
be at once obvious tbat the same considerations, in a slightly 
modified form perhaps, will be applicable to them as to the disub- 
stitution compounds. 

To assert that, even in the case of benzol, the ultimate arrange- 
ment of atoms has been reached, would be presumptuous ; but 
that in the theory which I have endeavoured to explain we have 
at least a representation of it there can be little doubt. That 
Chemistry alone can gain for us an insight into the constitution 
of matter in general, is highly improbable; nevertheless, the 
gigantic strides which Science has made within the present 
century may well inspire us with the hope that the solution of 
this great problem by the combined efforts of the chemist and 
physicist will be mereLj a questian of time. 



XJL-^Some Pomta in the Chemistry of Milk. 'Bj Chables 
A. Camerok, H.D., Fellow and Professor of Chemistry 
and Hygiene, Royal College of Surgeons ; Lecturer on 
Chemistry and Geology, Government A^cultural In- 
stitution, Glasnevin ; Analyst to the City of Dublin, 
the Boyal Agricultural Society, &c., &c. 

Read Monday Evemngt Jamuury liih, 1876. 

The Cause of the Colour of Milk. 

The white appearance presented by milk is generally attributed 
to the circumstance that this liquid is an emulsion of fats in 
a solution of saccharine and albuminous substances. Yiewed 
under the microscope, milk appears to be a colourless liquid, in 
which are suspended numerous globular bodies, which have been 
shown to consist nearly altogether of fatty substances. Henle was 
the first to prove that these so-called fat globules have albuminous 
envelopes, an observation since coufiimed by Lehmann, Moleschott, 
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and others. I have examined freshly drawn milk with very high 
micTOBOopic power (1-30 inch focal length), and I find that it con- 
tains globides of fatty matter unproyided with membranous 
capsules. They vanish instantly on the addition of chloroform or 
anhydrous ether, whilst the globules with envelopes resist tha 
action of these solvents, unless treated also with caustic potash. 
The fat globules unprovided with investing membranes are in 
oow's milk, with few exceptions, smaller than those with envelopes, 
and rarely exceed 0*001 5^' in diameter. Sometimes they occur 
abundantly ; occasionally they are nearly absent. By violently 
agitating mOk with ether or diloroform for some time the capsules 
containing the fats are to some extent ruptured, and their contents 
set free and dissolved by the ether or chloroform. All the &tty 
matter cannot, however, be extracted in this way. In the ordi- 
nary process of churning the capsules are broken up, and the fieits 
contuned in them, being specifically lighter than the other consti- 
tuents* of the mUk, ascend to the sur&ce of the liquid to be 
gathered up as butter. When milk is allowed to rest for some 
hours most of the so-called fat globules ascend and constitute 
cream ; but they do not ascend nearly so rapidly as the free fats 
produced by churning, and, therefore, the specific gravity of the 
former is greater, owing evidently to their caseous envelopes. 

The results of some experiments which' I have made convince 
me that the colour of milk is due not to its being an emulsion of 
fats, but to the immense number of solid caseous particles which it 
includes. These objects are so minute that it is difficult to observe 
the intimate nature of their structure. They appear, however, to 
be white and translucent, but not transparent — or rather, tliey 
appear to be semi-translucent, semi-transparent. They refract 
and reflect the light which penetrates the milk, and produce in 
great part the optical appearance presented by that liquid. There 
are several reasons which lead me to believe that it is the insoluble 
casein investing the fiskts, and not the latter, which produce the 
opacity of milk. In the first place, no emulsion' of fats with 
solutions of s\igar and albumin simulates the optical properties of 
milk ; secondly, skimmed milk is not so white as buttermilk, and 
yet it contaiQS from 1*5 to*2 per cent, of fats ; whilst buttermilk 
includes only from 0*5 to 0-8 per cent, of fats. Buttermilk, con- 
taining only 1 '200th part of its weight of fats, is a perfectly white 
and opaque liquid, and it is absurd to suppose that these optical 
properties are due to the presence of so minute a trace of fats. 
On the contrary, they are caused by the presence of innumerable 
particles of solid caseous matter. Skimmed milk is certainly less 
opaque than new milk, but, then, the cream removed from the 
former contains a large proportion of solid caseous matter. Lastly, 
if freshly drawn milk be rendered decidedly alkaline by the 
addition of solution of caustic potash, and digested for 24 hours 
with ten times its volume of boiling ether, all, or all save a trace, 
of the fats will be dissolved. If the ether be separated, a white 
non-fatty liquid resembling milk will be left. 
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Composition of CoVb Mii^k. 

The reBults of thonsizuilB of analyses of cow's milk -wiiich I have 
made durmg the last eleven years have oonvinoed me that tiie 
mixed milk of a herd of oows never contains less than 12 per cent 
of solids if the animals are owned hy dairymen, or 11 '5 per cent, 
if pastured on poor fiaxms. More fraqnently the amonxrt of solids 
in Dublin milk (when pure) is above 13 per cent, than b^low t^at 
proportion. Occasionally it rises to 16 per cenl, even when no 
colostrum is present In forty specimens of milk, eadi drawn 
from an individual cow, which I examined in 1866, the solids 
varied from 12*4 to 15*68. In each case I saw the milk drawn 
from the cow, and the specimen examined was part of a full milk> 
ing. I have foimd no difference between Dublin nulk in summer 
or winter with respect to the amount of solids. The following I 
believe to be the average composition of the milk of Dublin cUury 
cows : — 

One hundred parts contain — 

Water, 87*00 

Fata, 4-60 

Albaminovs Matteriy 4-10 

Sugar, 4-28 

Mineral Matter, 0*62 

100-00 
Several hundreds of convictions for the sale of adulterated milk 
have been obtained in Dublin since 1865, and in each case pure 
milk was assumed to contain 1 1 *5 per cent, of solids, and at least 2*5 
per cent, of fats. In all the prosecutions that have taken place 
under the provisions of the last, anti-adulteration Act, a sealed 
portion of the milk analysed was produced in court, and the defen- 
dant had the opportunity of having it re-examined by another 
analyst, but invariably declined having it done, even when the 
milk was alleged to have been adulterated with but 12 per cent, of 
water. Last June a raid was made upon the contractors who 
supply the Curragh Camp with milk, and fourteen specimens col- 
lected were handed to me for analysis. Sereral were found to 
contain from 9 to 1 1 per cent of solids. Another raid was made 
immediately after the conviction of the vendors of the watered 
milk, but in the twelve specimens collected the solid matters varied 
from 12*4 to 13*6 per cent. Wherever, in short, I have had 
reason to believe that milk was pure, I never found it to contain 
less than 12 per cent of solids. I agree, therefore, with Mr. 
Wanklyn when he states that the solids in pure miU: are never 
less tha^ 9*3 per cent., minus the fats. 

Composition of Mare's Milk. 

A liquid tevmed Koumis, long employed aa a favourite beverage 
amongst the Tartars, has recently come into use, though not 
largely, as a remedial agent. It consists of the fermented milk of 
the mare, a liquid very xicik in sugar. On looking tbzough the 
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sdentific books and jaumaJs for an aooount of the compositioxi of 

mare's milk, I was struck by the remarkable discrepancies between 

the results of the analyses of the chemists who have examined 

this secretion. Simon, in his Animal Chenustry, says that mare's 

milk is very rich in solid matters. Gorup-Besanez,* in his recent 

work on Physiological Chemistry, and which is highly esteemed 

amongst Crerman chemists, as embodying the most recent results 

obtained in that department of knowledge, gives the following as 

the average composition of mare's milk : — 

One hundred parts contain — 

Water, 82-837 

Fats, 6-872 

Casein, &c., 1-641 

l^alMattarJ ^'^^ 

100-00 • 

Clemm, who has made numerous analyses of milk, states that 
mare's milk is very rich in solids, and contains nearly 7 per cent. 
of fats. Payen's account of mare's milk is exactly opposite to that 
of all the foregoing. He found it to contain : — 

Water, 89-33 

Fats, 0-20 

^ JCasdii, 1-72 

t tSugar, 8-76 

100-00 

The results of ten analyses of mare's milk]: which I have re- 
cently made, gave results very near those arrived at by Payen, but 
totally different from those of Clemm, Simon, and others. I found 
the per-centage of solids to vary from 8*5 to 11*5, the fats from 
0-6 to 2-12, the casein from 1-46 to 2-40, the sugar from 6-26 to 
6*87, and the mineral matter from 0*33 to 0*44. 

CoMPOSiTioi? of Mare's Milk. 
100 parts of each contain — 





No.l. 


No. S. 


No. 3. 


No. 4. 


No. 6. 


No. 6. 


No. 7. 


No. 8. 


No. 9. No. 10. 


Water, . 
Fats (bntter), . 
Cheesy matters, 
fingar^ . 
Hineralmatter, 


90-10 
0-99 
1-78 
6-69 
0-44 


9006 
1-08 
1-94 
6*52 
0-40 


90-00 
0-98 
1-89 
6-78 
0-40 


90-70 
0-88 
1-93 
6-08 
0-49 


88'«0 
2-12 
207 
6-89 
0-42 


90-10 
1-20 
2-09 
6-28 
0-38 


90-86 
0-96 
2-09 
6-67 
0-49 


90-42 

086 
209 
6-23 
0-40 


90-86 
088 
2-20 
fi-68 
0-88 


91-50 
0-60 
1-46 
6-08 
0-86 


Solids. . 
Water, . 

• 


100-00 

9-90 
9010 


100-00 

9-94 
80-06 


10000 

10-00 
9000 


10000 

9*80 
90-70 


lOt-00 

11-50 
88-fiO 


100-00 

9-90 
9010 


10000 

9-14 
90-86 


10000 

9'fi8 
90-42 


10000 

9 14 
90*86 


100-00 

8-50 
91-50 



* Lehrbuch dtr Phynologitchen Chemie. iSecond edition, page 416. 
t Including mineral matter, -04. 

X The greater number of the spacimenB were tupplied to me by Dr. 8aek, the 
BesidMit Bhjsician mX tbe Hydropathic fistablithment, Blamej^, Co. Cork. 
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The average oompoiition of the ten speciineiis ia as follows : — 

Water, 90-810 

Fati, 1-066 

Ghees^rMatUn, ... .... 1*953 

Sugar, 6-285 

Mineral Matter, 0-897 

100-000 

The milk of the mare is bluish white, and its specific gravity is 
about 1-031 ; its reaction when perfectly fresh is either neutral 
or faintly alkaline. 

Sow's Milk. 

I have been able to discover only 'one investigation into the 
composition of the mOk of the sow — ^made by Scheven — and which 
showed that it was about as rich in solids as coVs milk, but very 
poor in fats. Two analyses of sow's milk which I have made gave 
very nearly similar results, and those were very different from 
Scheven's. The first was made in 1858, the second last month. 
The following are the compositions of each : — 

Ist. 2nd. Mean. 

Water, 81-80 81-72 81-760 

Fats, 600 5.66 5-880 

Casein, 5-80 706 6180 

Sugar, 6-07 460 6-335 

Mineral Matter, .... 0-88 0-96 0-895 

100-00 100-00 100-00 

The colour of sow's milk is white inclining very slightly to 
yellowness. Its reaction is very faintly alkaline, and its specific 
gravity 1*041. 

In drying sow's milk on the water-bath, the odour of roast pork 
which it exhales is quite remarkable ; and when it becomes putrid, 
. its odour resembles exactly that of rotten bacon. Another pecu- 
liarity of sow's milk is that in the lactometer it throws up no 
cream, in which respect it differs from every kind of milk which I 
have ever examined. 

Composition of the Milk of different Animals. 



1,000 parts contain — 





Water. 


Batter. 


C1i«o^r 

Matt«r. 


Sogv. 


Minerml 
Mattor. 


Woman, . 


889-08 


36-68 


89-30 


48-68 


1-80 


Cow, .... 


87-00 


4-00 


410 


4-38 


0*63 


Goat, 


844-90 


86-87 


86-14 


86-91 


6-18 


Ewe, .... 


883-83 


61-81 


69-78 


89-48 


716 


Mare, 


90-810 


1-068 


•958 


6-386 


0-897 


An, .... 


890-13 


18*68 


36-66 


60*46 


6-34 


Sow, .... 


817*60 


68*80 


61-80 


68-86 


8-96 
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PitOPOBTiOKS of Solids and Water 


in different Id 


ads of Milk. 


— 


WoBua. 


Cow. 


Ooat 


Bw0. 


Max*. 


Am. 


B«w. 


Water, . 

SoUds, . . . 


889-08 
110-93 


864-20 
188-80 


844-90 
168-10 


889-88 
167-68 


90-81 
9-69 


890-13 
109-88 


817-60 
183-40 




100000 


1000-00 


1000-00 


1000-00 


1000*09 


1090-00 


1000*00 



A comparison of the composition of the milk of the sow with 
that of other animals, shows how rich in solid matters the 
former is. 

The analysis of the milks was conducted as follows : — 
A. — ^A weighed portion of the milk was acidulated with a little 
acetic add, to prevent the formation of a skin, mixed with pul- 
verized quartz (which had previously been boiled in hydrochloric 
acid, wadied, and ignited), and evaporated to dryness on the water- 
bath. > The weight of the residue— quartz, showed the amount of 

solid matters in the milk. 

« 

B. — ^The residue was repeatedly treated with boiling anhydrous 
ether, by which the fats were diiasolved. The ether was evi^r- 
ated, and the residue of fats weighed. 

C. — ^The substance from which the fats were removed was 
subjected to a nitrogen combustion, and from the amount of 
nitrogen obtained the proportion of albuminous i^atter was 
deduced in the usual manner. 

D. — ^The sugar was determined by the copper method. 

E. — Five grammes of the milk were evaporated to dryness, and 
the residue burned at a low temperature. The amount of mineral 
matter, or ash, was thus determined. 



Xin. — On the national Estimation of NitrogmvaManurea. 
By Chables R. G Tichbornb, PLD., F.C.S., M.R.LA., 

[Bead Monday Evenixig, Jarnury ISth, 1875.] 

Iv the determination of nitrogen in manures, the process uni- 
versally adopted is its combustion, and the ultimate resolution of 
its nitrogenous components into ammonia, and upon this datum 
is based the calculation of the money value as regards this 
important element. The nitrogen being calculated as ammonia, 
and estimated according to the market talue of sulphate of 
ammonium. 

That such a method is more or less fallacious, has been tacitly 
acknowledged for some considerable time; but no practical 
method has been adopted, by which this erroneous system might 
be remedied. I now submit a method which, at any rate, pre- 
sents some rational phases. 
It is based upon the conversion of amide substances into their 
VOL, vn.— NO. V. 
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uJiimate products by treating them with hvpobromite of sodium. 
The result in always a greater or leps destruction of the nitrogenous 
molecule, resulting in tlie production of a certain amount of nitro- 
gen. How far this will be carried out will depend upon the 
stability of the particular nitrogenous molecule under treatment, 
and such a reaction will be a measure of the decomposability 
of the nitrogenous matter, and likewise of its value as a fer- 
tilizer. The action of the hypobromite being most marked upon the 
amide structure. 

The exception to these remarks will be the nitrates which in any 
manure should be estimated separately. 

The hypobromite of sodium has been, so far, only used for esti- 
mating urea in urine, but the objections that have been raised to 
its use for this purpose have caused me to make use of it for the 
'^ rational estimation of nitrogen in manures." 

The objection is, that the alkaline hypobromites and hypochlo- 
rites act in a more or less degree upon the other nitrogenous 
constituents of the urine. How differently it acts upon these 
products will be seen from the subjoined table, in which the actual 
per-centage of the entire nitrogen which is decomposable is given. 
It will be seen from the table that whilst urea (the chief nitro- 
genous constituent of urine) is nearly all decompotsed, or split up 
into nitrogen, that is to say, 92 per cent, of the entire of that 
element present, wool only yields 4 to 12 per cent, of its nitrogen, 
as being decomposable. 

Per-cektage of the Nitrogen yielded on treatment with 

the Hypobbomite of Sodium. 

Sulphate of ammonium (NHOt S0« (Tichborne), . . . 100 

Urea, CH4 N, O (Leconte), . ... 92 

Creatinine, from guano, C4 H, K, CRusiell and Weet), • 75 

tJricacid,H,C,H,N4 0, (Tichborne), . . . .66 

Hippuric acid, HC» H« N O, do., . . . 17-5 

Guanine, C. H. N, O (Tichborne), .... 12*8 

Gelatine, 18*84 per cent, of N (Ticliborne). . .4*1 

Gelatine after bdng rendered soluble by potash (Tichborne), . 12*3 
Wool (Tichborne), 17*93 per cent N, . . . .8*8 

Wool, and such like substances, have been, and are still used 
in the production of manures, yet the analytical chemist would 
return the nitrogen in such a manure as having the same money 
value as Peruvian guano. 

Gelatine frequently enters into the composition of artificial 
manures, and swells the per-centage of so-called ammonia, yet it 
would appear that gelatine has but a limited decomposability, as 
oompai*ed with many other nitrogenous substances. 

In speaking of urea and wool, I have put extreme cases for the 
purpose of illustration, but the action of the hypobromite solution 
is thoroughly borne out by observation as regards the decomposi- 
tion in the ground. Wo find that imder advantageous circum- 
stances, urea becomes converted into carbpnate of ammonium in 
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twent j-foar hotirs, whilst hair, and such like products, as we know 
finom the experience gained in grayeyardsi are the last of the animal 
products to decompose. 

I use pure and dry sulphate of ammonium as my basis for cal« 
culation. I find that on treating it with the hypobromite solution, 
*1 gramme yields 17*5 C C of nitrogen, or practically the whole of 
its nitrogen ; but it must be borne in mind that the money ralue 
is supposed to refer to a commercial article, containing 24 per cent., 
N Ha, whilst the theoretical per-centage would be 25*75, so that as 

17-5 X 24^16.31 
25*7^ 

we may say that 16*31 C C, represents *1 gramme of commercial 
sulphate of ammonium (24 per cent. ) Now on treating a given sample 
of manure in this manner, it is easy to calculate accordingly 
16*31 C C of nitrogen gas evolved representing (when a gramme of 
manure has been treated) nitrogenous molecules, having a money 
value equal to 10 per cent, of sulphate of ammonium, viz. : — ^What- 
ever might be the market price of the day. I should recommend 
that in each analysis, the total nitrogen should be taken by a 
combustion, and also the nitric acid separately estimated if pre- 
sent. In the case of most manufactures of manures using sulphate 
of ammonium, blood, urine, faeces, or in guanos, such a method of 
calculation would tend to increase the money value ; in some others 
deteriorate them. 

Alkaline permanganate of potassium is not a suitable oxidizing 
substanca No gas is given off in the cold, on treating ammoniacal 
salts with such a solution, thus bearing out Wa^dyn's views 
derived from experiments performed upon ammonia and the 
amides, with heat in sealed tubes, in which the amides yielded 
nitrates on oxidation, with alkaline permanganate. Urea, it is true, 
gives up parts of nitrogen, as such, according to the same authority, 
and from this reason is not classed as a carbamide, but is formu- 
lated on the type of marsh gas ; 
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. (NH) 


H 


. CNH, 


H 


' 


H 


OH* 



// 



It is evident that the analytical power of the hypobromite is 
quite distinct, because urea behaves as an amide, when treated 
with that substance in the cold. 

The instrument I propose to use in the application of the hypo- 
bromite solution is similar to that used by Messrs. Russell and 
West for the examioation of urine.* With two very important 
modifications which will be found almost absolutely neoessaxy as 

• Wanklyn and Gamgee on the action of permangale of potaih on urea, 
ammonia, and acetamide. — ** Joomal of the Chemical Society,** voL tL» p. 25» new 
serica. 

t ** Journal of the Chemical Society,'* page 760, toL ziL 

VOL. VIL— NO. V. C 2 
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HBgardfl its use with solid substances, such aa guano, or artifi- 
dal manuie. The original apparatus, essentiallj consists of a 
tube with a bulb, for treating the substance with h jpobromite 
solution, a water trough into which this tube is fixed and a gra- 
duated tube for measuring the eyolved nitrogen. The modifications 
which I propose in the instrument are the foUowing : — The tube 
for treating the substance with the hypobromite solution is made 
in two parte, the bulb being separate and fitting into the elongated 
part by an Indiarrubber stopper. The advantage of having the 
bulbs separate when we are dealing with a solid, both as regards 
the introduction of that solid, and the subsequent cleaning, ia self- 
evidenty and in such a ease as guano or manure it will be found 
desirable to add to the weighed material in a small mortar, one 
or two C G's of water, when well mixed to add a few drops of 
liquor potassa, and at once to transfer to the bulb, and to rinse 
the mortar twice with small portions of water, which are to be 
added also to the contents of the bulba 

The hypobromite is then found to work much more regularly 
upon guano. I should also propose, if practical, to substitute a 
gkss stop-cock at the constriction of the tube, instead of the plug 
formed by the end of a rod. The remainder of the tube is then 
filled with the hypobromite of soda solution, the constriction being 
closed, and the trough filled with water. 13ie graduated tube also 
filled with water is then brought over the mouth of the tube, and 
on caponing the oomniunication between the hy]x>bromite and the 
guano, the evolution of gas at once commences. I have the tube 
graduated in C.C., and here also I have introduced an important 
modification. At the top of the graduated tube is a little cup, 
communicating with the interior by a stop-cock. 

In dealing with a miscellaneoua collection of substances, it fre- 
quently happens that there is a considerable delay in the subsi- 
dence of the froth, and we cannot read off the amount of nitrogen 
liberated, until this takes place. This froth is very persistent 
with some of the manures ; but this source of trouble is instantly 
and perfectly remedied by the abovQ contrivance. A little alcohol 
is placed in the cup, and when the evolution of the gas is at an 
end, the stop-cock is slightly opened, so as to allow a drop or so of 
alcohol to enter the graduated tube, which it does, by virtue of the 
suction, enduced by the column of liquid still remaining. The 
froth instantly subsides ; so quick is the reaction, that the vapour 
of the alcohol seems to do the work. If the quantity of the gas 
in the tube is small, it is better to bring it to the water level 
before reading it by letting it down into an arrangement specially 
provided in the bath, for this purpose. If the trough is filled with 
water at 15 C, this will eliminate error as regards temperature, or, 
at any rate, sufficiently for all practical purposes, and a difierence 
of y^ of an inch in the barometer represents very Httle in the value 
of sulphate of ammonium. If the substance is extremely rich in 
amides, *5 grammes will be sufficient to operate upon ; but aa a 
rule 1 gramme is a more desirable quantity. 



Dr. Moss on OateoceUa SepUfitriondlia. 241 



XIV. — On Specimens of Osteocdla Septentrioriolis, pre- 
sented to the Museum of Natural Histoir. By 
Edward L. Moss, M.D., F.B.C.S.I., Surgeon of H.M.S. 
Alert, Arctic Expedition. 

Thb specimens of Osteocella Septentrionalis which I have the 
honour of exhibiting this evening were obtained by me eight 
months ago from Burrard's Inlet, at the north mouth of the 
Frazer river. I forwarded them by H.M.S. Fawn to Dr. Carte. 
They reached Dublin on Friday last, and I have now the oppor- 
tunity of personally presenting them to the Natural Histozy 
Museum of the Royal Dublin Society. When the specimena 
reached me their soft parts were somewhat disintegrated, but for- 
tunately not so much so as to interfere with the description and 
classification of the then unknown organism whose wand-like 
skeleton had been named by. Gray Osteocella Septentrionalis. 

Many attempts have been made from time to time to preserve 
the creatures in a state fit for examination on their arrival in 
Europe. All have fedled, and I have only the hard central axes 
to present to you. 

All sorfcs of theories were afloat as to the nature of the animal 
supplying the rods. Some said it might be the bone of a gigantio 
ray ; others that it was the dried notochord of some low fish — 
perhaps a chimseroid 

Professor KoUiker was the first to suggest that it might be the 
sclerobasis of some unknown Alcyonarian, and such it has turned 
out to be. 

Several zoologists, both in England and Germany, endeavoured 
to obtain at least sketches of the animal in its recent state, and at 
length an illustration appeared in '* Nature,'' vol. vL, page 436| 
representing the desired beast as a fish with a head, mou^ and 
eyea The sketch is altogether an example of the unscientific use 
of the imagination ; the creature is not only not a fish, but not a 
vertebrate. 

The specimens that reached me enabled me to supply the 
description of plate, which are published in the ** Proceedings of the 
Zoological Society,'' November, 1873, and to identify the creature as 
a sea-pen of the genus Yirgularia. It is not far removed from the 
Yirgularia glacialis which Sars found off the Norwegian coastw 
Its length, though unusual, was exceeded by that of a distant 
relative — a Funiculina dredged up by H.M.S. Terribh in fishing 
for the lost Atlantic cable of 1858. 
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XV.— On Selenium. By Richabd J. Moss, F.CS. 

[Bead Mondft7 Eyening, B£arch 16, 1876.] 

TmB Boardty of Selenium is probably the reason why some rranark- 
able propertieB of the element have long remained unknown. 
Modern text-books contain but little information about it in addi- 
tion to that published by BerzeliuSy the illustrious discoyerer of 
this metalloid. Just two years ago Mr. Willoughby Smith was 
the first to announce that the electrical conductivity of a bar of 
crystalline selenium was greater when the bar was exposed to 
light than when it was in darkness. In conjunction with Mr. 
Hany Draper I hare been engaged in an investigation of this 
anomaly. I purpose giving a brief account of some facts observed 
in the course of our research. 

Selenium has been very properly classed between sulphur and 
tellurium. It is not such a true metalloid as sulphur, while it 
exhibits less metallic characteristics than tellurium. Its physical 
properties, however, are subject to remarkable variations. Doubt- 
less the close analogies which selenium presents to sulphur induced 
Benstlius to try if it was electrically excited by friction. He con- 
cluded that it was unlike sulphur in this respect. This result is 
remarkable, as the element in its vitreous condition is as perfect k 
non-conductor of electricity as sulphur. According to Bonsdorff, 
selenium can be rendered electrical by friction in very dry air. 
Numerous experiments have proved that the observation of 
Berzelius is erroneous ; also that very dry air does not appear to 
be essential ; for, out of a large number of trials made on different 
occasions, and imder various atmospheric conditions, I have not 
observed a single instance of the electrical equilibrium being undis- 
turbed by friction. I have frequently rendered a rod of vitreous 
selenium highly electrical by drawing it through my fingers. It 
is possible that Berzelius's experiments were not made with truly 
vitreous selenium. 

It has long been known that selenium, like several other 
metalloids, exhibits the phenomenon of allotropy. At tempera- 
tures between 90* and 200* C, vitreous selenium passes into a new 
state. Instead of a vitreous fracture, it now exhibits a granular 
appearance when brokeru In this condition its fracture bears a 
stnking resemblance to the metal cobalt. The transformation is de- 
pendent upon time as well as temperature. At 90* 0. four or five 
hours must elapse before the change takes place, while experience 
has shown that, in order to convert vitreous into granular selenium 
at 100* C, it must be kept at this temperature for at least three 
hours. The alteration has sometimes apparently taken place in a 
shorter time, but I have observed in such casfs that some portions 
of the bars experimented upon were not thoroughly granular. It 
is not improbable that the variations observed in the time re- 
quired to produce this modification, at any given temperature, 
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arise firom difference in the condition of the vitreous selenium 
employed. Considering that selenium, slowly cooled from its 
melting point, passes into the granular state, while that quickly 
cooled becomes vitreous, it is probable that an intermediate rate of 
cooling may produce a substance highly susceptible of molecular 
change. The difficulty of distinguishing between different stages 
of granularity makes it hard to settle this point experimentally. 

In attempting to verify Smith's statements with granular 
selenium produced at 100® C, a difficulty occurred. It did not 
conduct electricity at all. Even the smallest fragments which 
could be conveniently manipulated, when placed in the circuit of 
ten Leclanch^ elements, with a highly sensitive galvanometer, 
failed to show any evidence of eonductivity. The experiment was 
repeatedly tried, but always with the same result. This granular 
form of selenium appears to be as bad a conductor as the vitreous 
modification. It differs from the latter, however, in being in- 
capable of electrical excitation by friction. The fact that selenium 
converted into the granular form at 100** C. does not conduct 
electricity has not been previously observed. 

Hittoi^ states that the transformation of seleniiun from the 
vitreous to the granular state is facilitated by increased mobility 
within the mass of the substance. Now, between ordinary tem- 
peratures and 250* C. the metalloid exhibits every stage of con- 
dition — ^from perfect solidity to perfect fluidity. At ordinary 
temperatures it is hard and brittle, and remains permanently 
vitreous. At 100* C. it is plastic, and may be rolled out or 
flattened into plates. If the temperature be increased with suffi- 
cient rapidity, it passes into the condition of a mobile liquid, and 
rapidly volatilizes. If, then, instead of allowing it to assume the 
granular state at 100*, a greater facility for transformation is 
afforded by maintaining it, say at 180*, the granular modification 
is quickly produced. Although this granular form is precisely the 
same in appearance as that produced at the lower temperature, 
there is one important difference between them. The new form 
conducts electricity, and exhibits the phenomenon of increased 
oonductivity under the influence of light. When compared with 
the metals, however, its conductivity is exceeding low. In this 
condition selenium bears a stronger physical resemblance to 
tellurium than it does to sulphur. It is interesting to note the 
gradual transition of selenium from the metalloidal to the metallic 
state. 

The electrical properties of the conducting modification are sub- 
ject to remarkable variations. It sometimes happens that in 
attempting to prepare two bars as similar as possible in their 
electrical properties, one will exhibit a resistance many times 
greater thiEui the other. Under such circumstances, the bar 
having the greatest resistance is often far more sensitive to light 
than the one which exhibits a comparatively high conductivity. 
But after exposure to light it loses this peculiarity to a great 
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extent) and paenun into the more higUj conduotiog and leas 
aenaitiTe f onn. Selenium of oomparatiTelj high condnctiyity ia 
but little influenoed by light. It ia piobablj in the molecular 
atate into which light oonyerta eelenium of lower eondactivity. 

When warmed hy radiation, all the oonducting forma exhibit 
an inereaaed reaiatanoe, thua further bearing out the resemblanoe 
to the motala. The oppoaite action of heat and light ia remark- 
able, eapeciallj when it ia oonaidered that conducting selenium ia 
moat aenaitLTe to the radiationa situated in the extreme red of the 
apeotrum, thia being the warmest part of the visible spectrum. 



Cobalt Chloride as a Moisture Test. By Richabd J. 
Moss, F.C.S., Keeper of the Minerals and Analyst, 
Royal Dublin Society. 

[BMd Taeidfty Evadng, April 20cli, 187&] 

It haa long been known that hydrated cobalt chloride readily 
parte with water, and in doing so exhibits a marked alteration in 
ita Influence upon lightb In the hydrated state it is carmine 
coloured, while in the anhydrous condition it is blue. Bibuloua 
paper which haa been moistened with a solution of cobalt chloride 
and then diied, exhibita at ordinary temperatures, a colour 
varying from pink to deep blue, according to the amount of 
aqueous vapour in the atmosphere. On this principle the so-called 
cnameleon barometer haa been constructed ; it does not appear to 
have attracted aa mnch attention as it deserves. Mr. A. P. Smith 
recently communicated to the Chemical Ifews* some observations 
on this subject) and showed that when compared with the indi- 
cationa of the wet and dry bulb thermometers, cobalt chloride 
paper waa fairly truatworthy aa a hygrometer at ordinaiy tempera- 
turea. For some time past I have observed the variations in the 
colour of a piece of thia paper, and have been surprised to find 
that they are sufficiently marked for all ordinaiy purposes. A 
variation of *6^ 0. in the readings of the thermometers is ac- 
companied by unmistakable change in the colour of the paper, 
provided the air is not either very dry or very moist. In extreme 
caaaa the indications of the paper are not trustworthy, simply 
because, like all other colour tests, slight changes of colour are 
differently regarded by different persons, and even by the same 
person when observed under different lightKX)nditions or at 
considerable intervals. This application of the paper ia not, how- 
ever, the one to which I wish to direct particular attention. In 
chemical manipulation one has frequent need of some easy way 
of detemuning whether air and various gases are moist or dry. 
To take a fsuniliar example, it is of some importance that the air 
in a balance caae should be moderately dry, and it ia usual to place 

• Vol xzjci., p. 8a 
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some desioeatmg sabstanoe inside the case for the purpose of 
attaining this object. So far as I am aware it is generally taken 
for granted that no further precaution is necessary, indeed there has 
not been any convenient means of ascertaining whether the usual 
methods of desiccation are efficacious or not. This is one of those 
cases in which I belieye cobalt chloride paper is likely to be of 
some considerable value. I find by employing this paper that the 
air in the interior of a balance case containing a beaker of sulphuric 
acid, is occasionally more moist than the outside air, thus indicat- 
ing the necessity for further precautions. The application of the 
test in such an instance as this, is very simple. It is only necessary 
to place a slip of the paper in any convenient place inside the 
case^ and I would suggest another slip outside the case. As long 
as the inside paper exhibits a blue tint the air is sufficiently dry 
to prevent the rusting of any of the steel parts of the balanoCy or 
to interfere with weiring operations. When, however, the paper 
exhibits a pink colour it indicates the presence of a considerable 
quantity of moisture, and therefore the need of more effectual 
desiccation. I have also found the paper very useful for indicat- 
ing the condition of the air in desiccators such as are usually 
employed in analytical work. If they should happen to get out 
of order, either through accident or want of attention, the blue 
colour of the slip of cobalt chloride paper, placed in a conspicuous 
position inside the bell-glass, fades to an extent proportional to 
the quantity of moisture present. The paper is capable of several 
other applications of a useful nature. Diy air and dry gases are 
frequently required in chemical and physical experiments, and it is 
often unsatisfactory not to have some simple means of controlling 
operations intended to remove all moisture. I have already found 
the indications of the cobalt chloride paper of great service in this 
way. 

The mode of applying the test already referred to is the most 
convenient for geneiul purposes ; but cotton-wool may occasionally 
be substituted for the bibulous paper with advantage. If it is 
desired to test a gas which has to be passed through a glass tube, 
a small piece of cotton-wool moistened with cobalt chloride and 
then dried, may be placed ia the tube. I have found it best to 
employ a very small quantity of wool, and it should be placed 
loosely in the tube, not packed into it, in order to obtain immedi- 
ate indications. Of course the test cannot be applied to gases 
which act chemically on the cobalt chloride, and moreover it is 
only adapted for ordinary temperatures, as cobalt chloride is an- 
hydrous at high temperatures even in the presence of aqueous 
vapour. The sensitiveness of the paper or wool greatly depends 
upon the quantity of the salt employed to colour it. The most 
satisfactory results that I have obtained have been with paper 
and wool, moistened with a solution of one part of the bydrated 
chloride in ten of water. 
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On the Results oflnjwries to the Spi/nes of Echvai. By H. 
W. Mackintosh, B.A. WUh plate. 



the Bubstance of a discourse delivered on Moadaj erenrng; 

April 25, 1876. 

Thb effect wliich an injorj to the spine of a sea-urchin has in 
changing its stractnre, as well as the nature of that structure, ex- 
hibited in transparent sections, was first pointed out by Dr. 
Carpenter in his " Beport on the Microscopic Structure of Shells," 
read before the British Association in 1847. He there figures and 
describes a transverse section of the spine of Echinus lucurUery* in 
a portion of which the solid pillars, which form the regular circles 
in most spines, have disappeared* and been replaced by a network, 
though in the layers produced afterwards the solid pillars return. 
Subsequently the late Professor Quekett in his ''Histological 
Catalogue,'* described a somewhat similar effect in a spine of the 
same genus, and in the number of the '' Monthly Microscopical 
Journal" for May, 1870, there is a paper read by Dr. Carpenter 
before the Koyal Microscopical Society on the structure of Echinus 
spines, in which he alludes again to the same subject. He infers 
from the examination of the spines of Echinus {ffeterocenirotus)^ 
iriganarius and Acroclculia (IleterocerUrotus) mammillcUa, that the 
new growth proceeds mainly, if not exclusively, from the exterior 
layers of the spine, since in longitudinal sections a distinct con- 
tinuation is traceable between the primary and the restored parts 
towards the periphery, whilst there is a complete interruption be- 
tween the csdcareous network of which the central portion of the 
spine is composed, along the Une of fracture. 

In the course of the writer's investigations into the structure of 
the spines of Echini, examples of the efiects of injuries ro these 
organs have from time to time presented themselves, some of which 
he has already described ;t in the present communication details of 
a few more are presented. 

It is still an open question whether there are settled generic or 
specific characters derivable from the structure of the spines; the 
writer has already {loc. cit.) expressed his conviction in the affir- 
mative, at least as regards generic distinctions, and believes that 
further investigation will prove that when a group of organisms — 
be it genus, family, or order, in either animal or vegetable king- 
dom — exhibits close affinities amongst its members, that histological 
differences wiQ be found to be not only sufficiently strongly 
marked to be recognisable, but also sufficiently constant to be used in 
identification. As illustrations of this, it may suffice to allude to the 
investigations of Professor M'Nab on the leaves of Pinus, which 
go to show that each species can be recognised by its leaf-structure, 

* Judging by the specific namef thif is Echtnometra lucwittr, though the writer 
has never seen an Echinometra with anj approach to the structure figured by Dr. 
Carpenter, although he has examined a considerable number. 

t TVaniACtioDa of the Boyal Irish Academy, volume XXY. 
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and to the well known fact that spicoles of Goigonian oorala are 
at least genericallj characteristic. 

Taking this view of the matter, it becomes at once important to 
determine the results of injuries to the spines, in order, in the first 
instance, to prevent mistakes being made in the interpretation 
of the stanicture, and also because appearances may be produced 
thereby which throw light either on the development of the spines 
themselves, or on the aS^ties indicated by them. 

The spines of the following species have been examined:-^ 
Stomopneuates fyxriolarU, Echmometra lucwnier^ StrongyloeenirotuM 
lividtts, BJid JEchimu eaadentus. The result in every case is the 
reduction in quantity of the solid structures, and a corresponding 
increase in the amoimt of the reticulated tissue ; but the writer's 
observations as to the new growth do not quite accord with those of 
Dr. Carpenter, for in most, if not all of his specimens, the central 
network is more continuous throughout than the marginal, and 
even in those spines which have been twice fractured and repaired, 
it is not uncommon to see the new and old tissue running into one 
another along the axial part, whilst at the margin there is a sharp 
line of demarcation, and a total change in the character of the net- 
work. This is specially noticeable in tiie case of S. Urndue (plate Y., 
fig. 1), and E. eacaJentvs (plate Y., fig. 3), whose spines consist of a 
small central disc of network sending out a number of radii between 
which are interposed a series of wedge-shaped solid pieces, which 
in quantity greatly exceed the reticulated tissue. When these 
spines are repaired, there is a large quantity of network produced, 
which, sometimes corresponding exactly with the central portion, 
merely increases it in area, and sends out thicker *' spokes," liius 
bringing the two kinds of structure (solid and reticulated), nearly 
to an equality in point of amount, but not unfrequently is distin- 
guished from it by the much smaller size of its interspaces, in 
which case it encroaches more or less on the solid wedges, and 
almost entirely replacing them, reduces them to the condition of 
small s^ments placed round the circumference of the spine. 
Curious, almost mimetic, forms are sometimes produced in this 
way ; thus in a specimen of iS^. lividua (plate Y., fig. 2), the central 
portion of the spine is occupied by a hollow, whidi has evidently 
existed for some time, as it is surrounded by an attempt at a con- 
tinuous ring, somewhat like the ''foraminated ring'' of Diadematide, 
around this there is the usual central network, but about double 
its ordinary amount, and sending out a number of rays, which in- 
stead of being nearly the same width throughout, are much wider 
centrally than peripherally, and cause the solid wedges to taper 
rapidly towards the middle, conferring altogether on the spine an 
appearance not unlike that found in &e fumform spines of Centrih 
atephanua, or in those of Echinothrix turcarum. The structure, ox 
the " striate " spines of A$thenosoma varium (Diadematidse) is still 
more closely imitated by a spine of ^. esculentus (plate Y., fig. 4), in 
which the central network has become hypertrophiedto a laxgooK- 
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teotf f||i4 tbo solid pieoeB are repreeeated only by shortly triangnlar 
wedges separated fiK>m one another by considerable intervaLs, and 
i^in^ng in towards the centre thin tortuous stalks which soon be- 
come lost in the abundant network. 

The alterations produced by injury to the spines of Echino- 
metra luewater are very remarkable. The typical structure in 
t^ genus (plate Y., fig. 5) consists of the usual central network, 
from which a number of rays proceed somewhat after the fashion 
of ^. esoulentuSj but differing in expanding at intervals into 
laiger areas in which the meshes of the network become wider, 
aud which are joined by transverse bars usually increasing in 
number from without inwards. Interposed between these rays 
are A number of solid pieces somewhat quadrate in shape with 
rounded comers and marked by faint striie placed round an 
ezoentric dot.* The network of the rays, however, differs firom 
that in the centre in this respect, that whilst in the latter it is 
composed of eoUd bars anastomosing with one another, in the 
former it consists of irUerladng hibea excavated in the solid 
calcification. 

When these spines receive an injury and are repaired the new 
growth is kid down in the fom of a number of rays with 
parallel or very slightly divergent sides running from the centre 
towards the periphery and joined*by a regular series, of transverse 
tubes passing across the soUd spokes which take the form of long 
bars about as wide as the reticulated rays. I have little doubt 
that this gives the key to a form of Echi/nometra with apparently 
dimorphic spines, which seemingly on this account was described 
as « distinct species under the name Echinametra ticufera. In 
it^ besides the usual conical spines, which are much more nume- 
rous and have the typical structure, there are some spines 
which are olulnshaped and end in short points. In their inter- 
nal structure (plate Y., fig. 6) they have the i-ays of network, 
which start as usual from the centre, gradually expanding for 
about two-thirds of their length, then contracting and ending at 
the. circumference in narrow apices, between which are placed the 
expanded ends of the solid pieces whose narrow stalks, running in 
towards the centre, are traversed at intervals by transverse tubes 
which unite the reticulated rays. The structure of this spine is 
thus very diverse from the normal type, and furnishes us with 
strong indications of an affinity to Faraaalenia gratiosay another 
genus belonging to the same family (^Echinometrid»), but linked 
to the fiunily Arbaciid», not only in tne structure oi its spines but 
also in the arrangement of its abactinal system. 

The alterations effected in the spine-stnicture of Stomopneustea 
varidarU (plate Y., fig. 7,) so far as the writer has yet seen, are 
of less interest. The normal structure of the spLue in this species 
consists of a series of solid spokes radiating from the central net- 

^ Thore ia m retr good figure of the ipine strnctiire of E, iucmUer In Dr. 
Owpeatet'e ** Hm MieioMopt pad tte Berelationa'' 
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work and expanding at intervals into a number of piUarSy aemi- 
circalar in section and forming externally the " costse " of the 
sarfaoe of the spine, which has throughout its whole substance a 
dose irregular network of tubes. The repaired parts exhibit 
simply a mass of the latter without any appearance of solid 
pillars, though the writer is inclined to beliere that this appeap- 
ance may be due to the interpenetration of the pillars by the 
tubes to such an extent as to destroy their solid condition, since 
in the row of solid pieces forming the external ribs, the form of 
the latter is retained, though their substance is so filled with the 
ramifying tubuli that scarcely a trace of its original constitution 
is retained. The effect seems to be similar to what obtains in 
HeteroemtrotuB which Stomopneustes strongly resembles in its 
plan of structure, and it is quite possible that spines which 
resemble each other in their primary arrangement may in the 
process of repair exhibit parallel modifications, a supposition which 
if verified would point to fundamental diffarences in the arrange- 
ment of the protoplasm — i£ the spines be the result of protoplasmic 
action, as seems probable — ^which may give us the key to the 
true significance of spine-structure. 



On the Kheea Fibre cmd its MechamcaX Treatment. 

By J. Angelo Fahie. 

[Read Monday Eveniiig, l^orember 15, 1875.] 

I HAVE much pleasure in introducing to the notice of the Society, 
this evening, die consideration of the B.heea Fibre,,and its mecheni- 
cal treatment, together with its uses in the manufacture of textdyd 
&brics and its application to other, useful purposes. 

• My object is simply to lay before you, as briefly as possible, a 
statement of the present position of this useful fibre, to the develop- 
ment and utilization of which so much active attention is now being 
directed, both by the Government and private enterpiisein England. 
I also wish to explain the wide range of uses to which the fibre may 
be applied, the various mechanical appliances which have been in 
use for its preparation, and the measures now proposed by Govern- 
ment to encourage its extensive use in textile manufactures, and to 
discover the best method or process for its preparation for the 
market. 

Kheeay it must be known, is a vegetable fibre which textile 
manufacturers are endeavouring to bring into use as a substitute 
for, or, at least, as an auxiliary to flax, hemp, jute, cotton, and wool; 
but the great obstacle which standis in the Way of its practical 
utilization is the difficulty of operatingmechanicallyon theseparation 
of the fibre from the stems and bark of the plant. 

Bheea (Boehmeria nivea)f natural order, Urticace», indigenous to 
Indiai grows freely in the plains at very low elevations. It is 
known by the native names, Eamie, amongst the Malays^, and 
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Chuma, in China. In habit it is a shrub varying in height from 
Bve to eight feet, the branches are covered with short, spreading 
hairs, the leaves are long, with serrate margins terminating 
suddenly in a very fine point. The range of growth of the plant 
isveryextensive— it is found in China, Japan, the Philippine Islands, 
and Siam ; it has been introduced to Mexico, the Southern States, 
and also experimentally into the south of France, as well as 
Algeria. Even in England its cultivation has been attempted ; good 
specimens exist in the Botanical Grardens of London, and some of 
it has been raised in the gardens of His Grace the Duke of WeUiog- 
ton, at Strathfieldsay. 

The plant is mainly propagated by root cuttings, it requires a 
good deal of moisture for its full development, and appears to 
thrive best in the shade. 

The history of the Rheea trade only dates from the beginning of 
the present century, when the attention of the East India Company 
was first directed towards the plant as producing a fibre which 
might be utilized extensively and advantageously ia the manufacture 
of textile goods. Little active measures were, however, then taken 
in connexion with the fibre until about twenty-five years ago, when 
public attention was again directed to the subject by the discovery 
of the plant growing in a wild state in Assam, and large quantities 
were imported to England, and operated upon by enterprising manu- 
facturers. Owing, however, to its high price, and the difficulty of 
operating mechanically on the stems, the fibre did not command a 
ready sale, its commercial value dwindled,'and the matter was almost 
disregarded, when in 1860 the Government of India, being fully 
convinced of the excellent qualities of the fibre, and sensible of its 
great value as an article of export, if only a ready separation could 
be effected, offered a premium for the best and second best machines 
which would extract the fibre from the stem at a cost not exceeding 
£15 a ton, which fibre would be worth £50 per ton in the market. 

These offers induced thirty-two competitors to enter their names, 
but at the last moment only one of them appeared in the field, and 
this one upon being tested failed to fulfil all the conditions of the 
competition. The inventor was, however, awarded a donation of 
£1,500 in recognition of his ingenuity and enterprise. I exhibit 
drawings of this machine, which, although it did not come up to 
the mark at the Saharumpore trial, is a remarkable specimen of 
ingenious machinery. 

Any gentleman present, interested in the subject, is at liberty to 
examine these drawings, and also the detailed description which 
accompanies them. The machine was designed to separate the 
fibre from the stem, and dean it fit for spinning, at a single opera- 
tion ; but the cost of production was considerably over £15 a ton, 
and the fibre, when valued, was only worth £28 per ton. 

This competition took }dace in 1872, and so far as introducing 
the fibre into commerce, the action of the Indian Government failed. 
It^ however, created a greater interest in the subject, and developed 



Mb. J. A. Fahis on the Rheea Fibre. 251 

a more anxious desire on the part of inventors and mantdhctarerB 
generally to disoover some successful method for its treatment and 
utilization. 

Now, as I have already observed, the great obstacle which stands 
at the root of the whole trade in Bheea fibre is the difficulty of find- 
ing suitable machinery, which will rapidly extract the fibre from the 
stems of the plant in a clean state, fit for combing and dressing ; and 
the principal reason why it is so difficult to manipulate Rheea, in 
contrast with other vegetable fibres, is owing to the large amount 
of moisture and gum which it contains, and the difficulty of 
extracting this gum by means of retting. 

In its general character — ^for instance, in length, thickness, and 
woody nature of the stems — ^the Hheea appears to resemble hemp, so 
that it might be supposed that the same machinery and processes 
which are suitable for the one ought also be suitable for the other. 
This would probably be the case but for the difierence that the Rheea 
stems are much more succulent than hemp. The !Rheea stems lose 
on drying about 80 per cent, of moisture, while hemp and flax lose 
only about 50 per cent. Now, it appears that the more moisture, 
the more extractive matter is contained in a plant, and therefore 
themoregummyandglutinousconstituents Thus,flaxand hemp con- 
tain gum to the extent of 25 per cent., while the Rheea, which con- 
tains a much laiger proportion of moisture^ contains also a larger 
per-centage of gum, which is the great obstacle in the way of its 
successful treatment. This gum is affected when exposed to the 
air, it coagulates, becomes insoluble in water, it sometimes covers 
the rollers of machinery with a resinous coating, and sometimes it 
becomes thickened, biuding all the fibrous threads together and 
destroying them. 

In the case of flax and hemp the method usually adopted for the 
removal or destruction of this gimi, consists in retting, during 
the process of which the gum is destroyed by fermentation. 
Now, the larger the proportion of moisture and gum in a plant, the 
more difficult it is found to control the process of fermentation in 
such a manner as that the fibre shall not be injured by over-retting; 
therefore, it will be readily perceived that the large quantity of gum 
in Rheea makes the rettLog a difficult operation. Some manu- 
facturers assert that retting is inapplicable to Rheea, owing to the 
fact that thick and slender stems are invariably found together, 
also the top part of the stem is always much more tender than the 
lower part, consequently there is always danger of a large propor- 
tion of stems being over-retted, whilst the thicker sticks wiQ 
hardly have been attacked by the fermentation. Although diffi- 
cult to regulate, retting must not be considered impossible. The 
operation will have to be conducted very carefully, the stems must 
be separated according to their length, thickness, and dryness, and 
the slender portion must not be steeped so long as the thicker ends 
of the sticks. 

I will now proceed to consider the commercial aspect of the 
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fibie^ and oompaie it with other fibres with which, it may compete; 
and alao the probability of its yet forming the baaiB of a new tesctile 
industry, so soon as a suitable method of preparing it has been dia- 
ooTered. 

Ab regards its physical properties Rheea takes a high place ; it is, 
in fact, said to be pre-eminent amongst fibres for its strength and 
lustre. 

It is conaiderably stronger than either flax or hemp, and it excels 
almost all known fibres in its power of resistance to the influence 
of moistora Although strong and resisting, the fibres are as fine^ 
if not finer than those of flax, some being as fine aa -^mj^ part of 
an indi in diameter, and equal to the finest of fibres, tibat of the 
pine-apple. In gloss and fineness it resembles silk — jute is the only 
fibre that can compare with it in this respect — and, owing to its re- 
markably hairy oharacter, it resembles wooL 

Bheea has been tried more or less successfully as a substitute 
for or in connexion with cotton, hemp, flax, and silk. 

Amongst the fibres which at present enter into textile noanufao- 
tures, flax is perhaps the one which possesses the most extended 
range of applications. From the roughest canvas to the finest lace 
is made of fiax; yet it appears the range of Eheea is greater still, 
owing principally to its fineness, strength, and lustre, and also to 
the intermediate position it holds between the vegetable and animal 
fibres. 

During the American war it was tried with cotton, and the 
Jcibrics made from the mixture, as compared with those of the pure 
cotton, are said to have gained in strength, and also to have ac- 
quired a considerable amount of gloss, rendering them more similar 
to linen fabrics. 

There seems to be a &ir probability of Rheea becoming a for- 
midable rival to flax, espedally to the finer varieties, and if it could 
be worked up on flax machinery, its development in this line would 
be immensely £Mnlitated« 

Its application as a substituto for wool has attracted considerable 
attention. The hairy nature of its fibre specially favours its use in 
this directioiL 

A great number of experiments have been tried with regard to 
the suitability of Kheea for being used as a substituto for silk, or 
even as an admixture with it. The glossiness of the fibre naturally 
suggested this application. It has, however, in this brandi of in- 
dustry, a formidable rival in the much cheaper jute now so largely 
used in connexion with the manufacture of fine textile stufik 

In connexion with hemp, the Bheea fibre has been used to some 
extent^ especiaily in the making of nets, fishing lines, ships' rigging, 
and other purposes for which strength, lightness, and power of 
resisting moisture are essential. 

It has also been foimd valuable in the manufacture of paper, as 
it gives it greater tenacity and strength than has hidierto been 
obtained* 
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Thus, it will be seen that Rheea, in virtue of its qualities, has a 
wide range of affinity with other fibres ; and, from the various uses 
in which it may be employed, its application covers a wide field 
indeed. Therefore, if the introduction of Bheea depended on its 
physical properties, there is scarcely another fibre which would 
have a better chance of success ; but, as I have already intimated, 
against this success stands the technical difficulty of its manipula- 
tion in a cheap and effective manner. 

Let us now consider the mechanical treatment of the plant. 
Hitherto the usual manner of extracting the fibre from the stem 
has been performed by hand labour alone. 

The natives of India and China perform the operation in the 
following manner : — ^They take the individual stems, split them 
longitudinally with knives, then tear down one side, then ike other, 
and after carrying on this operation for a time, they take a bundle 
of the fibres, place' them on their knees, and scrape them carefully 
until they are fit for spinning. The preparation of the fibre in 
this manner is, of course, slow, tedious, and expensive, and renders 
its first cost far too high to allow it to enter largely into commerce. 

It is to the discovery of an improved process on this primitive 
mode of preparation that the present action of the Government is 
directed, as well as the lively attention of inventors and manu- 
&cturers interested in the development of the trade. 

Several machines have been invented within the last few years, 
all claiming to deal with the fibre in a sufficient and satisfactory 
manner. It must be borne in mind that the obstacles which 
stand in the way of treating this fibre mechanically, are the large 
amount of gummy matter which it contains and the difficulty of ex- 
tracting thlis substance by the process of retting. 

To overcome this difficulty a number of chemical processes have 
been tried. For iDstance : a Belgian uses a patent system of retting 
in warm water, in which he mixes some alkaline sulphurets, which, 
he sta^, never allows the retting to proceed to the extent of in- 
juring the fibre. But chemical processes add considerably to the cost 
price of the fibre, and are consequently regarded as inapplicable 
towards making thp material a useful and general article of 
commerce. 

What is absolutely required is a machine which will extract the 
fibre from the stem and turn it out in a clean and cheap manner 
at a single operation, and the machines that have as yet been brought 
out are, it appears, incapable of solving this problem. 

An elaborate machine has been introduced lately from San 
Francisco, the inventor of which claims that he can, at a single 
operation, break up the sticks, extract the fibre, destroy the gummy 
matter, and turn out the fibre fit for spinning ; but this machine, I 
believe, has not yet had a fair chance of proving its practical value. 

In several parts of England the Rheea plant is treated and 
employed to some extent in textile manufactures, especially in 
Wakefield, where, I am informed, considerable quantities of the fibre 
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are used by two enterprising manufacturing firms, who operate on 
the plant in all its stages, from the extracting of the fibre, in the 
first instance, to the weaving of the beautiful fabrics, samples of 
which jou see on the tabla 

Yet, notwithstanding the long period that this fibre has been 
before the notice of manufacturers, and the efforts that have been 
made by the Indian Ooyemment to encourage its use, the subject 
appears to be still in its infjeincy, and does not seem to have 
advanced much beyond the experimental stage. 

Therefore it is that this important branch of industry has now 
for the third time since its first introduction, become the subject 
of official action. 

A series of trials have been arranged to come off in England, 
either this month or next, with the object of ascertaining the best 
methods for the preparation of Bheea, by mechanical, chemical, or 
other means. To carry out these experiments, the necessary space, 
motive-power, water, and other fetcilities will be supplied by the 
Qovemment. The utmost care will be taken to secure reliable 
results, and to make public the whole of the details connected with 
the experiments. The exact date and place of the trial are not yet 
announced. 

The Qovemment has not yet deemed it advisable to offer a pme 
at this competition, because it is considered that the great prize 
would be the success of one or more machines which might come 
to the front during the trials. 

The points to be considered are— first, the cost of the necessary 
machinery; secondly, the expense and simplicity of manipulation ; 
and thirdly, the yield of clean fibre per ton of stems. 

Every latitude will, it is promised, be allowed to inventora, and 
every machine will doubtless hare a fair trial. 

Such, then, is the present position of the Rheea industry, and the 
efforts made for its development. - In the foregoing observations I 
have endeavoured to notice the subject^ with all its surroundings, as 
fully as the limits of a paper read before this Society wotdd permit ; 
and, in conclusion, I would remind you how anxiously the attention 
of textile manufacturers and others interested should be directed 
to the development and progress of this usefiil fibre, which, from 
the wide field of its applications, would be productive of such 
valuable restdts, and which would form so beneficial an adjunct to 
that branch of industry, the manufacture of textile fsibrics, which, 
in its various departments, affords employment to a greater number 
and a greater variety of individuals, than any other branch of 
human occupation. 

To the admirable report lately issued by Dr. Forbes Watson, of 
the India Museum, I am indebted for a considerable portion of the 
information contained in this paper ; and to that gentleman I am 
also indebted for the numerous specimens of the fibre in its various 
stages, and the manufactured fabrics which I have the pleasure of 
exhibiting before the Society this evening. 
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XIX. — On the Pictorial Delineation of AnimvdU in rapid 
motion^ with Illustrations, By M. Angelo Hayes, 
RH. A, M.R.D.S., and Member of the Institute of Painters 
in Water Colours, London. 

[Bead, Monday Eveaing, the 20Ui S^ovember, 1879.] 

The subject upon which I am about to address you this eyening 
has always been a difficulty to artists, because they have to convey 
to the mind an idea that the animals they depict are in rapid 
action, while the representation they give is at the same time per- 
fectly still, and that which in nature can scarcely be followed by 
the eye, is in pictures regarded at leisure, as an unchanging 
record. 

I have heard that the late Archbishop Whately said, with refer- 
ence to painting a horse galloping, that a man might as well try 
to represent a windmill in motion. 

It often happens that in order to appear true, objects have to be 
represented, to some extent, untruly by artists, who have to repre- 
sent things as they aeem^ and not as they really cvre. For instance, 
there is the representation of wheels in motion, as when a carriage 
is to be depicted with the horses attached going as if at a quick 
pace ; the revolution of the spokes is so rapid that they become 
almost invisible to the eye, showing as faint indications of a mul- 
titude of spokes. In former tiipes, and especially in the sporting 
prints of the last century, the wheel of a carriage intended to be 
as if in motion was represented exactly the same as if the vehicle 
was stationary. That was representing the thing as it is. The 
artist know the wheel had a dozen or so of spoken ; and so, no 
matter how rapidly the carriage in the pictures wb« supposed to 
be dragged by the hoives, the wheel was represented with its accus- 
tomed number of spokes. Early art, and the pictorial attempts 
of rude nations take always this literal view of things; it is 
when the eye becomes more oultured, and observation more dis* 
criminating, that the appearance of the object is taken into con< 
sideration. Hence, generally, the superiority in naturalness and 
truth to nature of modem over ancient art J have heard that 
a photograph of a rapidly revolving wheel was once obtained. It 
was done in a dark room, on a highly sensitized plate, and, instead 
of taking off the cap of the lense, tiie wheel was lit instantaneously 
by a spark of electricity. When the image was developed, it was 
found that it looked aJinost the same as if the wheel had been 
taken at rest instead of revolving. 

In representing animals at full gallop, a conventional method has 
hitherto prevailed, and must, indeed, to some extent be adopted by 
artists ; but, still, natural truth and probability must be kept in 
view, and the appearance which the animal presents to the eye 
when galloping must be the artist's task to represent to the best 
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of hia ability. To repreKnt it exactly is imposmble, and, if pos- 
sible, would probably be undeeirable. 

In old Eut the hone at a gallop was invariably depicted with 
his hind hoofs planted on the ground and the fore le^ raised high 
in the air, generally outetretdied on a line yrith his body ; bat 
Kaastimm the legs were depicted as bent at the knees. lu oar 
Irish National Qallery there is a bas-relief &Dm Nineveh, in which 
the hones drawing the chariot of ao Assyrian hero are thus 
depicted ; and simUar repreeentations of galli^ing hon«s are on 
the walls of ancient Egyptian buildings. In Ouido's "Aurora," 
the legs c^ the piebald horses are represented in the same posi- 
tion. In all Snyders* pictures tLis is the attitude in which he 
places horses, dogs, wild boars, &c.; and in the hunting and 
sporting printe and pictures of the last century, this is the invari- 
able representation of the hunter or the racer at full gallop. 
Thus, it will be seen that there is high antiquity in favour of such 
a representation, of which Fig. I is an exemplification. 

Flg.1. 



m KB Old Psdit. 



A remarkable exception is, howover, to be seen in 
of Greek art which have come down to us. The figures ot animals 
on the Metopes of the Parthenon, the various sculptund figures 
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ou the &izea, and in the repraseutations of tlie battle of the 
Centaurs and the I^pithe— -amongst the numerous horses, not one 
is in the usual conventional position I have deacribed. The Greeks 
were keen observera of nature. In art the]' seem to have left na 
nothing to discover, and nothing to excel. AU the horses in these 
sculptured remains have the hind 1^ well under the haunohes, 
the fore legs at the same time extended and thrown out, which ia 
very much the natural action. Fig. S is &om one of the FartbenoQ 

Fig. 2. 



Itom the BA»TE>n Fbicb of (he Paxtheko*. 

In the early part of the present century an artist named Heniy 
Aiken became remarkable for his sporting sketches and pictures. 
He had great talerit, and put extraordinary life and spirit into his 
works ; especially was he suocessful in delineating horses in action, 
whether trotting, leaping, or galloping. His hunting and radng 
pictures — in' which he excelled all his competitors — were rem&rk- 
able in this respect, that he introduced a new method of delineating 
the action of a horse at the gallop. All the legs were off the 
ground — which is not ontnto — but the hind 1^ were stretched 
to the fullest extent behind the animal, and the fore 1^ equally 
extended in front, and that never happens. 
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After. HuiBT Alken. 



Tig. 3 is copied from one of hU eketches, and is in fact tbe 
method which artists now almost invariably adopt. Fig. 4 shows 
a horse standing still, and is drawn to tha same scale as Fig. 3. 
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This oonveyed the idea to the mind of the spectator, of gi*eat 
speedy and was in many respects an improvement on the old method. 
In my early career as an artist I was greatly impressed by the 
vigour and spirit of his admirable sketches ; and it never occurred 
to my mind that there was anything in this delineation of the 
gallop in the slightest degree departing from natural truth ; and I 
dare say a similar idea is entertained by the great majority of my 
hearers. You have come to regard it — as I did — ^in the light of a 
perfectly accurate version of the horse's action ; and, most likely, 
would think any other method false and untrue, so much does the 
mind govern the eye. Nevertheless, I have no doubt that it does 
not represent the horse s action ; and before the conclusion of my 
paper, I hope to show you that it not only is a position which the 
horse (or any other animal) never is in when galloping, but is a 
position which he could by no possibility ever be in. 

I was some years practising my profession before I became 
aware that there was a discrepancy in the appearance which horses 
inresented when galloping as compared with their representation in 
pictures. Observing horses in the Phcanix Park, at reviews and 
field days — especially when charging at full speed — and observing 
them go by on race-courses, I was conscious of a great difference 
in the effect I found it difficult to note in what the difference con- 
sisted, so rapid is the action of the horse ; but on the wliole, the 
effect to my eye was, as if the legs were rather doubled up than 
extended, and I noticed this more particularly as regarded the 
front legs. I was also struck with the little difference which was 
apparent between the height of a horse's back from the ground 
when walking or when ^loping ; but in pictures the difference 
was very marked indeed — ^the gaUoping animal being represented 
as nearly one-third less in height; in fact, this extreme difference 
became grotesque to me. Fig. 3 and Fig. 4, if compared, will 
exemplify this difference — and, I think, show conclusively the im- 
possibility of the animal as depicted in Fig. 3 supporting his body on 
his legs when so close to the ground. I also observed, as any of 
my audience can verify for themselves, that a body of cavalry, in 
wheeling — where the men on the inner flank walk their horses, the 
men in the middle trotting, and the men on the outer flank galloping 
— ^that there is no perceptible deflection in the horizontal lineof their 
heads. This brought me to oonsidering how the animal was to be 
supposed to move his legs when his body was — ^in pictures — ^repre- 
sented 80 close to the ground ; for, I argued, the animal must support 
himself on his legs some time, and how is he to do it ? And if, 
while ihe hind legs are fully extended behind him, and the fore 
legs out before him, what is the animal to be supposed to do with his 
fore legs, while he brings the hind legs in under his body, as he 
must. In reality, I knew he did not keep them out in front like 
a lance at the charge ; for, in truth, I was unable to catch the fully 
outstretched action of the fore legs with my eye at alL I knew it 
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must be thrust out, but I only could observe a sort of bent action of 
the fore legs, as if rather doubled in than straight out. But my 
difficulty reached its height on one occasion in the Park when, 
driving through, I observed, a little in front of me on the sward, 
a gentleman ^loping his horse ; the sun was setting at my back, 
and the light shone on the surface of the horse's four shoes at every 
bound forward. I saw the four shoes distinctly at the same in- 
stant cut out in vivid relief by the flash of the sun ; and I knew I 
could only see this if all four were turned towards me at the same 
angle and at the same moment. Thus, if the received method of 
delineating the gallop was correct^ this could not occur ; ergo^ I 
argued, it must be incorrect* 

This set me upon endeavouring to analyse the precise movem^it 
of the horse in full gallop ; to ascertain, if possible, the modut 
operandi of the animal's progress ; but I found it more difficult 
than I expected, owing to ^e rapidity with which he rushes past, 
and also l^e still more rapid action of the legs. The result of 
careful observation convinced me, however, that when the fore 
legs are thrown out in front the hind legs are brought in under 
his haunches, and when the hind legs are extended backward, then 
the front legs are drawn in under the shoulder ; or, more coirectlyy 
the shoulder, from the impetus of the animal's body, becomes 
thrown forward over the fore legs. By fixing one's eye upon the 
near hind and the near fore leg, it wHl be seen that the l^s go 
almost together, as if united by a connecting cord or strap, 
alternately advancing and touching the ground as they appear to 
recede under the animal. This will be best observed in the canter, 
which is a movement only differing from the gallop in the rapidity 
with which the feet touch the ground at the latter pace. The 
1^ upon the off side are not moved simultaneously with the near 
ones ', one fore leg is always a little in advance of the other ; and 
the same, of course, holds with the hind legs. Thus, the animal ad- 
vances by a kind of alternate movement of the legs on each side, 
but so slight is the interval that the whole four legs appear to go 
almost together, back and forward, each hoof striking IJie ground 
in quick succession, one after the other, making four distinct and 
rapid sounds to the ear.t 

Professor Marey, of Paris, has published a little physiological 
treatise under the title of '^ La Machine Animale," in which he 
takes great pains to explain the principles of locomotion, both of 
men and quadrupeds, and he particularly instances the diff«:^ent 

• Messrs. Robinson and Sons, Grafton- street, Dublin, have pablished a largv 
photograph taken from a figure in a picture just completed by Mr. M. Angelo 
Hayes, painted by order of Earl Spencer. It represents, aa nearly as possible, the 
position of the horse above described. 

f Here the lecturer gave an exact imitation, with his fingers on the table, of the 
sound of a horse's feet in the canter, gradually increasing in rapidity, as the canter 
was supposed to break into a gallop. 
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paces of the horse ; but I cannot agree with his statement that the 
gallop is most commonl; in three time, meaniug that the impact 
of but three sounds of the feet striking the ground is heard ; but 
the Professor admits that tiie full gallop is really a moTetnent in 
four time. He Bays : — "Although the fore feet hit the ground with 
a fair interval, the hind feet hit it nearly Bimultaneously ; the 
time of complete suspensiou is extremely short." He used an 
ingenious instrument to register the foot&lls, which consisted of 
elsAtio tubes fastened to eodi foot of the horse, by meaoB of which 
movement was communicated to the levers of a recording instru- 
ment held in the hand of the rider. The peculiar movement 
which children adopt when playing at horaee is also alluded to, as 
exemplifying the gallop of the hoise. Children tlien move both legs 
almost simultaneously, keeping the right 1^ in front, the left foot 
touches the ground first, as the spring forward is made, but tho 
right leg is ever kept in front. This is almost exactly what the horae 
does with the near hind and the near fore leg in the gallop. 

Fig. 6. 



Fig. 6 shows the action 1^ which the near side I^s are lifted 
forward, ABC, and fig. 6 shows the way in which the same legs 
support his body as it is impelled forward over the 1^, D £ F. 

These two diagrams prove that in the gallop it would be almost 
impossible for a hoise to raise the knee and hoof to a horizontal 
line, as we so often see them represented in pictures ; and what a 
loss of power and time it would occasion to the animal, if he did 
so raise it. 

lFlg.6 
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Fig. 6. 



The great propdling power is is the hind legs ; the fore l^a, of 
course, asBist, bnt their foncttou is more to sapport the weight of 
the body. The hind legs are raised forward from the ground a 
little sooner than the fore legs, but before they hare time to reach 
them the fore Ic^ are iUbo raised forward; but so minute is the 
iuterval that, to the eye (as I have before observed) the l^a appear 
to move almost simultaiieously ; and thus by BuccesBive bounds 
the horse advouces, and so do all quadrupeds — cattle, dogs, hares, 
Ac., the same mode of progression is common to sJL There may 
he a slight varistion in uie pace of different horses, caused by 
accidental formation, a greater length of leg, or a shortness of the 
body, for I am aware that occasionally a hoise will strike with the 
toe fii the hind hoof the heel of the front one ; bat it is infrequent, 
and arises probably &om a length of leg, and from the front hoof 
not being carried forward with sufficient quickness. Fig. 7 shows 
the track of a horse's hoofs in Bofl ground when galloping. The 
hind hoofs are marked ^ ; and, it will be seen, ore carried well in 
advance of where the front hoo& had been placed. 

K H 

The average length of a horse's stride, measuring from hind 
hoofs to hind hoofs, is about twelve or fourteen feet, but varies 
very much. " Harkaway" was said to have made a stride of seven- 
teen feet. 
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Fig. 8. 



Figs. 8, 9, 10, and 11 are intended to esemplUy the different 
positiooB of the horse in his stride, from the instant of lifting the 
legs from the ground to the position when they are most advanoed 
in front of the wnimHl , 

rig. B. 
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They have been drawn more with the object of showing the 
exact movement of the gallop than aa examples of the proper way 
to repraaent it ; but, wiUi slight modifications, they exhibit the true 
posiUoDS in which the hone at the gallop ought to be delineated. 



No doubt to moet of my audience these drawings will s 
more or less grotesque. 

Fig. 11. 



M. Anqelo Hayes on the Delmeation of Animals, 265 

The eye has become so accustomed to the usual representation, 
as shown in Pig. 3 (pa^ 258), that any deviation from it will, as 
a matter of course, be deemed wrong. So much does the mind 
influence the eye, that we get accustomed to forms which are 
believed to be correct ; and most perspns are content to take things 
for granted. Those who use their own powers of observation, and 
examine for themselves, are a veiy small minority. Custom and 
fashion decide most things. We all know how we used to admire 
the magnificent rotundity of ladies' forms some half dozen years 
ago, and how absurd we would have then thought anythiDg else ; 
but now we are all familiarized with a totally different presenta- 
tion, and are called upon to admire what Le Hunt used to call the 
insipidity and lanky form of Canova's Venus. '* A belle of the 
drawing-room'' would now appear absurdly grotesque in the bell- 
shaped garments of a few years back. I have very little doubt 
that, when H. Aiken first began to sketch horses in that outr- 
stretched way which is now so familiar to us, and accepted so 
trustfiilly, it may have been then thought that his drawings were 
not natural. It was an innovation ; and I am sure those used to 
the form shown in Fig. 1 thought Aiken's representations grotesque 
and unnatural 

Where a number of horses, as if galloping, are in pictures, they 
are all represented in precisely the same attitude. All the legs 
outstretched at the same moment, and in exactly the same attitude ; 
the footfalls, of course, would in such a case fall on the ground in 
as exact cadence as soldiers march. One never sees, thai in nature. 
At a review, when the cavalry defile past the general at a canter, 
the band playing " Bonny Dundee," although every effort is made 
to tiy and get the horses to ^' canter in time," it cannot be done j 
there is always more or less of irregularity of pace. In a charge 
of cavalry this irregularity is most marked as they come headlong, 
thundering up ; all the front legs seem bent or gai^ered under, and 
no two horses are in the same position ; but in pictures of a charge 
the regularity with which the front legs are all stretched out is 
beaatifuL In the last Boyal Academy Exhibition there was a 
picture representing the return from the Balaklava charge. Now, 
if ever there was a time when horses were madly galloped out of 
that hail of death, it was then ; but still the representation showed 
every horse in the very same stride, as if the band on the flank 
was playing " Bonny Dundee," and the hoofs marked the time. 
Now, I think that grotesque and absurd ; and I would consider 
any change, or any theory which would upset such an arrange- 
ment, most desirable, and worthy of consideration. I do not claim 
that I have hit on the only true method ; I have but indicated the 
way ; I trust that other minds will eliminate a more just represen- 
tation, and that in helping to this, the hints I have thrown out 
may be found useful. 

The effect to the eye is what artists have to study and represent ; 
and in the gallop the legs appear, so far as the eye can follow their 
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rapid moTementB, to be rather bent in or curved than anything 
else. If one reasons upon this, it must be so ; because, the front 
legs, when thrown out or extended fully in fronts are so instan- 
taneous in their action as to be all but invisible in that position ; 
but the leg is bent in advancing to this, and also in drawing it in 
again~-or, rather, as the body is projected over the leg. The bent 
action is l^erefore impressed on the eye, almost as tlu-ee to one of 
the other. It follows, I fear, that the artistic representation ia 
more what the mind knows, must be the actual fact, than the 
appearance presented, and is but a mere barbaric and conventional 
representation. On the other hand, if an artist attempts to deviate 
from the conventional cut-and-dry, he will be sneered at^ and pos- 
sibly abused ; therefore, what is he to do ) 

Several foreign artists have shown in their representations of 
horses, a manifest endeavour to give a more just rendering of the 
gallop than English artists have at all attempted. The works of 
H. Ballanger and Victor Adam contain many * examples of an ap- 
proach to a better form. Horace Yemet's great painting of ^' La 
Smala" also evinces the endeavour to depart from the usual absurd 
conventional method. There was a painting by a Carman artist 
in the International Exhibition at Earlsfort-terrace, in 1866, of a 
steeplechase, in which a horse daringly foreshortened was rising to 
a fence, coming right towards the spectator, which was excellent ; 
and a grey horse coming close after had the front legs much as I 
have shown in my figures, and the hind legs were very nearly cor- 
rect. Landseer was rather chary of representing animals in motion. 
I only can recall two — both very early works, and both in the 
usual conventional method. 

I had, in the Elxhibition of the Royal Hibernian Academy, a 
few years ago, a picture representing a runaway horM— his rider 
as if just shot. In it I tried to represent the action of the legs 
more in accordance with what I saw in nature ; but at the time I 
had not satisfied myself as to the true theory of the horse's move- 
ment I believe my picture was a good d^ criticized. I heard 
that a discussion concerning it took place at a cotmtry house, and 
a doctor, well known in Dublin, also a member of this society, con- 
tended very strongly against several who were there, that my pic- 
ture was really a true representation of the way a horse actually 
does gallop. Wagers were made, for the majority were sporting 
men, and they backed their opinions. Two hunters were brought 
out, and ridden at a gallop by grooms, on the lawn in front of the 
windows, and it was decided that my friend the doctor was in the 
right. In my picture of the charge of the 16th Lancers at Aliwal 
I also made some efforts in this direction ; but not as successfully 
as I perhaps would now, unless I deceive myself. • 

The action of leaping is governed by the same rules as that of 
galloping, for in fact a gallop is but a succession of small leaps ; but 
there is this difference, that in a leap the horse alights on the 
two fore legs at the same instant — one hoof does not touch the 
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ground before the other, as in the gallop ; and in taking off, although 
he generally makes the spring from one foot, as man does, he 
alights always on the two hind legs, just as a man leaps. In tak- 
ing a flying jump, artists often represent the front legs stretched 
forward and the hind 1^ back ; but the animal never does this. 
When the hind 1^ are back the front legs are drawn in under the 
shoidder ; and when he brings the hind legs under his body the 
front legs are outstretched, they touch the ground lightly for a 
fraction of a second, and almost at the same instant the hind legs are 
carried on and alight on the ground in front of where the fore legs 
touched. In rising to what is called a standing leap, the position is 
always correctly delineated — ^the hind legs well under the horse, and 
his fore legs doubled in, so that the hoofs are under the elbow, 
which is the true action of the animal, and holds good in all leaps. 

The horse trotting is usually much truer in its representation than 
the gallop — ^the near hind leg and the off fore leg are moved simul- 
taneously, and occasionally it happens that the toe of the near hind 
hoof, as it is brought forward, stiikes against the heel of the fore 
foot on the same side, as it rests upon the ground, and a click is 
heard. In pictures, two logs are represented on the groimd and 
two off, raised a little. For a rapid trot all the four legs are some- 
times shown as off the ground together, which is not wrong. In 
some American prints of fast trotting horses I have seen a ludi- 
crously exaggerated attempt to represents great speed by curving 
the front leg and hoof up close to the girth, so that the flat surface 
of the shoe was horizontal — ^perfectly absurd, and quite untruthful. 

The pace of walking is not, however, at all as well represented 
as the trot. By most artists the legs are represented in just the 
same position as at a moderate trot, only the legs are drawn 
stiff and straight, instead of curved, or else they are in the position 
of a slow trot : but the horse's action in the walk is very unlike a 
trot. The sound made by the fall of the four hoofs in a trot is as 
if but one leg touched tike ground, as the off and the near one 
touch the ground at the same instant. Thus, the two sounds are 
heard as one ; but in the walk,- the four fiedl one after the other, 
and four distinct sounds reach the ear in succession — a slight rest 
between each two, as the time is marked in a deux temps waltz. 

As the off hind leg is lifted from the ground and brought for- 
ward, it appears as if about to strike against the heel of the off 
fore leg, ozily that just as it seems about to do so, the fore 
leg is lifted forward ; and the same, of course, with the near hind 
leg — ^the toe of the hoof never touching, as it frequently does in 
the trot. In fact, the print of the hind hoof is generally on top of 
the impression of the front one. There is a good deal of analogy 
between the movement of the gallop and the walk. The principle 
of the fore leg being carried forward, just as the hind hoof seems to 
be about to strike it, is common to both. The difference is, that 
the movement of the off and near side legs is alternate in the walk, 
but is very nearly simultaneous in the gallop. Figs. 12, 13, and 14 
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show the movement of the hone in the walking pace, from tiie 
lifting of the hind leg until it is agun placed on the ground in 
advance. 

ng. 12. 



HisB ThompBon'a remarkable picture of the " Boll Gall," lately 
exhibited at Mr. Cranfield's establiahment here in Dublin, con- 
tune a horse aa in the act of walking, upon which a field officer is 
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A very animated controversy was carried on in the London 
papers reepecting the position in which she haa delineated the legs 
of this horse. Uiss Thompson, I fancy, is a keen observer, and 
she preferred to follow her own observation of nature, rather than 
the representations usually given, and, as a consequence, she was 



Innovation and originality are always attacked. Byron, in his 
English Bards and Scotch Beviewers, says : — 



There were a nomber of letters published ; but I am not aware 
tiiat Miss Thompson defended herself. I happened, however, to 
have been drawn into thecontzoversy, and I wrote a letter, accom- 
panied with a few small illustrative sketches, which was published 
in the Ilhutrated Sporting and Dramatie Neioa (London), also in 
the Irith Farmera' Gazelle (Dublin.)* Iknownot if my letter was 
conridered conclusive, but I believe it, at all evente, concluded the 
controversy, for I saw no more letters. At the time I wrote my 
letter I had not seen Miss Thompson's very clever picture ; there- 
fore, I confined my observations to a description of the aotuivl 
movement of the horse ; but a very short time after I saw her 
picture in London, and I am quite satisfied she was correct in her 
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Fig. 15. 



Fi«m the Boll Call, bj MIm TbompioD. 

The last illuHtration I will submit to joa is through the tnedium 
of the Fhenakittiscope — an old French inventioii, known, I dare 
M7, to many of my audience. It is, you observe, a revolving 
diac, upon which are several figures of the horse in the various 
positions, from the time he lifta his legs from the ground till the 
oompletion of the stride, when he is tcady for a &esh bound for- 
ward. I have drawn these bo aocnra.t«ly that the hoofs fit into 
' the foot-prints of the animal. In &11 the drawings I have hitherto 
seen on these ingenious inventions, they have not succeeded in 
giving the true movement of the horse's legs in the gallop. The 
body is made to move, but the legs are drawn in the usual " ex- 
tension movement," and, as a consequence, the horse looks flying 
tlirough the air instead of galloping upon his l^s. 

I think it will be sdmitted, the diagramiS or sketches I have 
made on this disc will present, when revolving, the exact appear- 
ance a living horse presents in the gallop. If there was Ute 
slightest deviation or inaocuracy in tiieee figures, it would be at 
once evidenced in ihe disrupted appearance the combined figure 
would present when viewed tb rough the perforations. They must 
prove, like a problem in Euclid or a sum in arithmetic ; and I re- 
spectfully BTibmit that these sketehes " prove," and are also com- 
pletely in accord with all the larger drawings I have placed before 
you this evening. 
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In conclusion, I thank you for the kindness with which you 
have so pat^iently listened to my exposition, and can only hope 
that in endeayouring to make my meaning plain, I may not have 
been too prolix or too tedious. 



At the termination of the lecture, the reyolying Phenakis- 
tiscope was looked at and examined by most of those present, and 
was generally pronounced to be a faithful and accurate represen- 
tation of the action of a living animal in full gallop. 



CALLING THE ROLL. 

TO THB EDITOR OF THB IBI8B TAIUIBBS' OAZBTTB. 

Sim, — I have read with much interest the observations which have 
lately appeared in many of the London papers upon the action of a horse 
when walking, as depicted in Miss Thomp8on*8 picture of ** Galling the 
Roll ;" and as an artist who has given much thought to the matter under 
discussion, and who has painted a vast number of pictures representing 
horses in action, you will, I trust, afford me a little space in your columns 
for a few additional observations. 

I do not quite agree with the data lud down and quoted. For instance, 
in listening to the footfalls of a horse when walking, I find the sound is 
not, as stated, an even cadence or succession of L 3, 3, 4. It is more like 
1 , 2, with a very short pause, and then 3, 4, much as the time is marked 
in a deux temps valse. Again, when a horse walks, the near hind leg and 
the near foreleg move almost together, the fore leg appearing to be all 
but kicked on by the point of the hind hoof, but it is lifted from the 
ground a fraction of a second before the hind hoof reaches the spot on 
which the fore foot rested. Thus the animal moves to a great extent by 
simnltaneously advancing the two side legs alternately, beine quite different 
from the movement in a trot, when the near fore foot and we off hind foot 
go toother and fall on^ the ground at the very same instant, ^e two 
soundmg as one. The mistake is, however, gencarally made by artists of 
making the position of a horse's legs in walking exactly like trotdng, save 
that thev depict them straight in one case and bent in the other. 

Watching a horse while he is walking, the observer will note that two 
hoofs rest on the ground for an instant — ^the off fore leg and the near hind 
lee, or vice versa^ and one is twelve or fourteen inches in advance of the 
other. In Uie trot also two le^ rest on the ground, only that the toe of 
the hind hoof nearly touches the heel of the front one. Another thing 
necessary to note is — that walking beside a horse, the animal also at a 
walking pace, if one steps in cadence or tiine with the hind l^s, it will bo 
out of time or step with the fore legs, and if one changes and steps along 
with the fore legs, the hind legs then are found to be out of time, from aU 
of which it follows that to represent the horse as walking is a complicated 
and difficult matter in comparison with trotting. 

Hence in depicting a horse in motion, the difficulty is to make a oom- 
promise between the appearance presented to the eye by the rapid action 
of the 1^ and their actual position. The animal oraws up the near hind 
leg and places the hoof in advance of the off hind leff, and the onward 
motion of the body causes this off hind hoof, apparently, to fall bebind- 
It is sdf-evident that as the legs pass each other one is nearly hidden by 

VOL. VIL — ^NO. XLV. E 2 
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ih6 other, Tiewing the hone sideways; and if an artist sdects this parti- 
cular moment it will certainly not convey the idea to the mind of a spec- 
tator that the horse so represented is walking. To make my meaning 
plainer, I herewith append three sketches. Fig. 1 shows the off hind leg 
advanced ; fig. 2 shows the same leg well back ; and fig. 3 shows this log 
passing across, or in front of the near hind les. 1 have also shown the 
position the fore le^ are in at the same moment, for it must be borne in mind 
that as the animal does not pace in the same time with the fore and hiod 
legs - nnlike trotting — the legs will be different. I also eive two additional 
sketches, figs. 4 and 5, to show the position of the hindiegs in what I may 
term an intermediate position from the other three. Now, these are very 
nnlike the usoal way in which a horse is represented in the act of walking ; 
yet I am satisfied they represent as truly as it is possible to do in a sketch 
the actual and true positions of a horse as be moves one foot before 
another. I can prove this to demonstration if required. I know not 
whether the horse m Miss Thompson's picture at all resembles any of those 
five sketches, because I have not seen her ju'-ture, and therefore I avoid 
all criticism of the ladj^'s work. My object is to liiow how very difficult 
it is to give a correct idea of motion, and at the same time point out that 
it is almost impossible to reprerant it truly, and yet truth is what we all 
strive after. 

Before concluding my letter, I may observe that the way a horse is 
usuidly represented galloping is far more absurd, and contrary to truth 
and nature, than are the representations of his action in walking. He is 
usually depicted with the front lees stretched out to the fullest extent, and 
the hind legs just as eztravaganuy stretched out in the opposite direction 
— a position the animal never is in, and by no possibility could ge^ into ; 
and yet men who have been amongst horses all their lives, who study every 
point and every turn, who know eveiy pace of a horse thoroughly — ^what 
ne can do, and how he ought to be ridden — are vet, apparenUy, satisfied 
with the conventional and false representations I have described ; pictures 
of races — every horse, even if there are twenty — depicted in the selfsame 
stride, as if galloping in as exact time, one with another, as soldiers 
march ; only every hoof is in the air, and not one touching the ground 
from which the bellies of the animals are but sixteen or ei^teen mdies ; 
ventre ^ terre with a vengeance. 

In the last century artists represented the horse when galloping very 
nearly as I have described, with this difference, that the points of the 
hind hoofs are aUeaye oq the ground, the front legs being thrust out 
and raised so that the bodv formed an angle of about twenty-five or thirty 
de^p^es with the ground. The old masters invariably adopted this method, 
which is just as false as the other, but it is remarkable that in all the sculp- 
tured horses that were on the Parthenon, most of them in action, not one in 
any respect resembles the conventional position chosen by the modems. 
The old Greeks, when representing the fore legs thrust out, placed the 
hind legs well under the animal, being a much more truthful approxi- 
mation to the way a horse gallops. 

However, I fear I have already made my letter too long, and trespassed 
too much on your valuable space. 

Youi-s, &c., 

M. Angelo Hates, rh.a. 
4, Salem-place, Dublin, 

June 13, 1874. 
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XXL — On an Irnpervioua Material for Damp Courses i/n, 
Houses. By Charles A. Cameron, M.D., Fellow and 
Professor of Chemistry and Hygiene, Royal College of 
Surgeons, Medical Officer of Health for Dublin, Hon. 
Fellow Royal Institute of Architects, &a 

[Read2l8t February, 1877.] 

Sanitart Science has of late years made such good progress that 
its professors are now fairly entitled to speak ex cathedra. They 
tell us that if we do certain things when we are building our houses 
and making our streets we are certain to promote the health and 
increase the longevity of the people who are to inhabit them. If 
persons knowingly build houses upon unhealthy sites, or if they fail 
to provide them with those appliances which are necessary to the 
maintenance of the health of the inmates^ they are morally, and 
ought to be legally, responsible for the consequences which may 
ensua It is a matter of notoriety that in this country human 
dwellings are built upon sites which are in great part composed of 
decomposing organic matter ^'shot rubbish,'' as it is termed), and 
still more frequently in situations where the soil must ever remain 
damp and unhealthy^ owing to irremediable topographical con- 
ditions. In Dublin there are too many houses pla(>9d under such 
deplorable conditions; and as there is no so-called ''building law" 
in operation in this city, it seems difficidt to prevent house jobbers 
from erecting dwellings for the humbler classes in places which 
cannot be drained, and upon ground artificially produced &om rub- 
bish of every kind. We are promised that a bill for a General 
Building Act for Ireland is to be introduced into parliament during 
the present session. If it become law — which, as a government 
measure, is likely to be the case — ^I can only say that no piece of 
legislation was ever more urgently required ; for the great majority 
of the dwellings of the labouring classes in Irish towns are in an 
almost indescribably bad condition. 

The healthy condition of a house depends upon several factors, 
of which in this paper I purpose to consider but one — ^namely, that 
of site. I have already stated that some sites are hopelessly or 
almost hopelessly bad, as, for example, those of old water courses, 
places lying below the sea level, &c. Some sites however, though 
bad, admit of being greatly improved, or, perhaps, of being rendered 
perfectly healthy. There are two enemies which may enter a house 
from the ground upon which it is built — namely, /oul air and 
d(xmp. Each produces or propagates more than one of the ills which 
flesh is heir to. Rheumatism, phthisis and other thoracic affections 
result from damp houses ; and cholera, typhoid fever, and dysenteric 
disease are caused or propagated by foul air — which also, by lower- 
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ing the vital powera, predisposes those who oontinually injBpire it 
to contract anj disease of an epidemic or endemic type which may 
happen to he prevalent 

In the oonstmction of most houses, from one-fourth to one-fifth 
of the brick or stone work is below the ground line. If we assume 
a house to contain 40,000 cubic feet of space, the foundations wiU 
probably enclose about 8,000 or 9,000 cubic feet of earth ; even if 
this eaith be tolerablj dry, it will certainly contain at least 3,000 
gallons of water. Now, bricks are very porous, and allow both 
gases and water to pass through them. Our houses would not be 
even so healthy as they are if their brick walls were rendered 
impervious to the passage of air and moisture, as some say they 
should be. But while we are glad to allow the air rendered damp 
by respiration of animals and the combustion of fuel, ^c, to escape 
through our walls, and be replaced hj pure, dry air — also trans- 
mitted through the porous bricks — we should endeavour to prevent 
the air coming into the house from below the ground line. The 
bricks in the foundations being in contact with the damp earth 
absorb moisture from the latter, and this moisture ascends by 
capillary attraction from brick to brick until it reaches the super- 
structures. I have seen damp ascend in this way 30 feet from the 
ground. Booms rendered damp by moisture carried up from, the 
foundations are not rarely, but constantly, a cause of disease, of 
discomfort, and also of injuiy to articles of clothing and furniture. 

Architects and builders have ample experience of ground dampness 
affecting not only the basement, but some of ti^e above-ground 
stories, and several remedies for the evil have been suggested, some 
of which are occasionally employed. In a few cases I have heard 
of a layer of sheet lead being interposed between the top of the 
foundation wall and the base of the superincumbent one. Welsh 
slates are very frequently iised for damp courses : they are imbedded 
in cement Yito^ed ekrthenwure tU^ of fit>m one to one and a 
half inches thick, have recently been recommended for this purpose. 
A mixture of asphalte and sand is occasionally employed ; it is 
poured whilst hot upon the top of the foundations about a foot 
above the ground line. It is also sold in sheets, similar to the 
asphalte material used for covering roofs. 

There are objections to be urged against the materials now used in 
making damp courses. Lead is too costly, the asphalte does not 
sufficiently resist the pr^sure of the upper walls, and the slates 
and vitrified bricks are not quite impervious to moisture. 

A patent has recently been taken out for the manufacture of a 
peculiar kind of brick, which appears to me admirably adapted for 
the construction of damp courses. The patentees are Major-Oeneral 
Scott, C.B., F.B.S. — so well known for his high engineering skill - 
and his many ingenious inventions — and Mr. J. 0. Bloomfield, of 
Castle Caldwell, county of Fermanagh. The latter gentleman is 
well known in Ireland as a most zealous advocate for the develop- 
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ment of our mineral and manufacturing resources, and is the founder 
of the celebrated Belleek china factory — the only one in Ireland. 

The brick in question is made from a cement consisting almost 
wholly of a clay limestone, burnt and mixed with five' per cent, of 
plaster of Paris. With this cement is incorporated about one^ighth 
of its weight of common coal tar. The cement bricks are placed in 
boiling tar, which passes into their pores, and, solidifying therein, 
renders the bricks absolutely impervious to the passage of moisture 
or gas. 

The brick which I now exhibit was placed in water in my 
laboratory a week ago, where it remained until to^ay. Its weight 
was taken before it was set to steep and when it was removed from 
the water, it was found not to have increased by even a single 
grain. Some bricks are so porous that they absorb one-fourth of 
their own weight of water, and even excellent ^BMsing bricks take 
op from 15 to 18 per cent, of water. Water has. wonderful pene- 
trating powers : the beautifiil translucent pebbles which we gather 
from ^e sea beach contain water ; keep them for a few hours in dry 
air and the translucency vanishes, because the water which had 
produced the optical appearance had dried out. The thickest walls, 
the hardest stones, will not keep out water ; but there are two kinds 
of materials which refuse to commingle with water — these are 
common fats and tar compounds. The brick which I have here 
referred to has all the requisite qualities to render it available in 
the construction of damp courses in all kinds of houses — ^the 
cottage of the poor man as well as the mansion of the noble ; that 
IS, it is cheap, it resists pressure, it does not decay or change by 
exposure to air or damp, and it is absolutely impervious to moisture 
and air. 

There is another purpose to which, I think, the material used in 
making these bricks might, with great advantage, be applied, 
namely, to prevent the air which circulates throughout the soil 
from passing into the house. Now, very likely, the air which 
issues out of the land may be innocuous ; but from the results of 
the analysis of undeiground air made by Dr. Yon Pettenkofer and 
others it is certain that it generally contains an abnormal amount 
of carbonic add gas, whi<£ is — as most educated people know — a 
very deadly poison. It may, too, occasionally include sewage gases 
which have escaped into the soil from fissures in sewers and other 
sources. I take it we ought to r^;ard the air which comes out of 
the land with grave suspicion : we ought, if we possibly could, 
prevent it from entering our premises through the floor of the 
basement story. Pettenkofer has, with great ingenuity of argu- 
ment, endeavoured to prove that cholera and typhoid fever are 
mainly propagated by means of the underground air. That there 
are motions or currents in the subterranean air as well as in the 
general volume of the atmosphere has been conclusively proved. 
In loose, porous soils both air and water circidate more freely than 
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in tenaciouB, stiff clays. The soil, we knov^ is the reoeptade of 
much of the effete matters produced in houses. Now, if in the soil 
of a particular place there l« deposited the matters ejected from the 
body of a typhoid or cholera patient, the gases and vapours evolved 
therefrom may be transported to a considerable distance &om the 
spot by the media of subterranean currents of water and of air. 
Aooording to Pettenkofer, foul air of this dangerous and diaesse- 
laden nature frequently enters houses through the basement floor, 
and causes disease, llie more porous the soil is^ the more likely 
is it that the gases may escape from it into the atmosphere of the 
houses. A strong wind playing upon the surface of the ground 
outside the house may force a portion of the air out of the soil into 
the interior of the adjacent housea Perhaps the sal ubrity of London 
is in part due to the stiff clay upon which it is built This day is 
not favourable to the passage of gases, nor of water either ; but the 
superfluous moisture being removed by good drains, the soil is 
then more healthy than a very porous one, di'ained or undrsined. 

The tiles which Messrs. Scott and Bloomfield propose to manu- 
facture appear to me to be well adapted for covering completely 
the surfiu» of the ground enclosed within the walls of a house. The 
surface of the ground being made perfectly smooth, it should be 
covered with a layer of puddle, well rammed down^ or, still better, 
with a coating of the cheapest concrete. Upon this sur&oe the 
tiles should be laid, and cemented with a mixture of selenitic 
cement and tar. The tiles should be carried up to meet the damp 
course upon the top of the foundations. The drains, if they had 
to be carried under the house, should be placed below the flooring 
of tiles, and it wotdd be desirable to lay them in a trench composed 
of the tile material. A house built over such a surface as that 
which I have described would be absolutely impervious to foul air 
from the soil ; and should the sewer pipes be broken by the agency 
of frost or otherwise, no offensive emanations from them could by 
possibility enter the house. They would probably be carried off by 
under>ground currents to enter some neighbouring houses wiUi 
basement porous floors. 

The cost of a square yard of impervious tiles would, as I am 
informed, be 4#. 2d, in Dublin, the tiles being \\ inch in thickness. 
At this rate a house of, say, 40 feet by 30 feet could be provided 
with a layer of the tiles beneath the basement floor at a cost not 
exceeding £20 — a sum which appears by no means excessive, when 
the advantages of having such a foundation are considered. 

To many persons it may seem improbable that air in any quantity 
could come out of the ground into our houses ; but I have satisfied 
myself that such really is the case. When the doors and windows 
of the kitchen are closed, and fuel in large quantity is burning, 
the air may nearly always be felt rustling up through the fissures 
in the flags or tUes constituting the floor. The combustion of fuel 
in oar dwellings undoubtedly causes a large insuction of air from 






■f 



John R. Wiqham on Marine Fog Signals, 277 

without, and it is better that air should come from the pure at- 
mosphere, and not from the soil, in which coal gas, sewage gases, 
and other objectionable matters may, perhaps, be abundantly 
present. 

That I have not exaggerated the importance of keeping our 
dwellings dry, I need but refer to the extraordinaiy results which 
have followed from the main drainage works undertaken in many 
of the large towns in England. For example, since the towns of 
SaUsbury, Rugby, and Worthing have been dried by a thorough 
system of drainage the mortality from pulmonary phthisis has 
decreased 36 per cent, at Worthing, 49 per cent, at Salisbury, &c. 
In other towns similar happy results, but not of so striking a 
character, have followed the drying of the soil. These facts are 
so significant that surely they justify me in recommending that 
no reasonable expense should be spared to secure for our houses 
and our towns immunity from two of man's most deadly enemies 
—damp air and foul air. 



XXL — OnMarine Fog Signals. By John R. Wigham, m.r.i. a. 

Being a discourse delivered on Monday Evening, April 16, 1877. 

The Right Hon. the Eabl of Rosse, f.r.s., in the Chair. 

When damp air is of sufficiently high temperature its moisture is 
in the form of invisible vapour, but when cold currents come into 
contact with the warm air its watery vapour is condensed into 
minute liquid globules visible to the eye in the form of fog. The 
innumerable reflecting surfaces of the particles of which fog is 
composed obstruct the passage of light, just as transparent ice 
when broken into powder becomes opaque. 

To no portion of the community are fogs more dangerous than to 
seamen, and hence the necessity for providing such fog signals as may 
aid them in the navigation of narrow seas, and by indicating the posi- 
tion of out-lying dangers, lead them safely "into their desired haven." 

Marine fog signals may be said to be of two kinds — Luminous 
and Audible ; the idea haa, however, struck me that our olfactory 
nerves might likewise be brought into service, and a third system, 
to be called OdoriferofiSf be instituted. I have little doubt but 
that some volatile substance, for example, perhaps some carbolic 
acid compound, may be found of such pungent and peculiar odour 
that a small quantity thrown into the sea at a lighthouse or light- 
ship would float on the water, and so pervade the atmosphere with 
its odour as to serve as a warning to mariners. 

I propose this evening to bsgin with a short reference to 

Lu/minou8 Fog Signals. 

In a paper which some years ago I had the honour of reading 
before this Society I gave some account of the improvement of 
lighthouses by the introduction of gas as the illuminating agent, 



278 John R Wigham on Marvns Fog Signals. 

and I showed the extent to which at that time the use of gas had 
rendered them capable of showing fog signals to the marine as 
well as at the same time fulfilling their oitlinaiy function of guid- 
ing him in clear weather. In that paper it was shown that while 
gas-flames have not the same degree of intennty as such lights as the 
lime light and iheelectriclightyjetbeingpossessedof greater^tion^tty 
they haye better effect in illuminating fogs than smaller though more 
intense lights. *Dr. Siemens, no mean authority in such matters, 
expresses a decided opinion that the qua/niiiy of light for distant 
effects is more important than its intensity, and that if light be re- 
garded as a vibratory motion of the medium through which it is trans- 
mitted, any obstructive matter in the form of haze or smoke must 
exercise a destructive effect according to the square of the " enei^ 
of vibration or intensity of the light" Without endorsing 
entirely this remark of Mr. Siemens, I would just remind you 
in the words of Dr. Tyndall, that " The sense of external bright- 
ness depends upon the brightness of the internal i«tinal image, and 
not upon its size." Therefore, the size of an intense light is only 
apparent and not real. The optical delusion by which a white 
object appears larger than a black object of the same size is a 
somewhat analogous case. 

In the matter of the illumination of fog — ^it appears to me that it 
is simply because a greater quantity of fog is illuminated by a large 
light tlmn by a smaller one (even though more intense) that the 
effect of the larger light is better. I had an opportunity of nMiJring 
a very conclusive experiment on this point a year or two ago in 
London, when my lighthouse gaslight was tested against one of 
Gramme's powerful electric lights at the dock-tower of the House 
of Commons. The lights were placed side by side, and the 
observers proceeded to Primrose-hill, from whence a good view of 
the clock-tower is obtained. At firsts the night being clear the 
electric light far outshone the gaslight, but a fog coming on, the 
reverse was soon the case, and long after the electric light had 
been obscured the gaslight was distinctly seen. 

'* t The most intense lights we can produce artificially are as no- 
thing compared, surface by surface, with the sun. Take, for 
example, the lime light. The sun's light is equal to 1 46 lime lights 
each of the size of the sun, and when we remember that the sun's 
light received on the whole of this earth is but the 2,000 millionth 
part of the total light given forth," we may have some faint ideaof the 
vast quantity of the light which proceeds from that great source of 
day, and how powerless our pimy lights must be in comparison. 
We all know that even the sun's rays but feebly penetrate dense 
fog, and therefore it may seem hopeless to seek help from any 
artificial light. The fact is, that in reaUy dense fogs aU lights are 
useless. But when fogs are not very dense, when the weather is 
— 

* TransacHona of Institnte Civil Engineers, 
t Sir John Ilerschel : Familiar Lectnrea on Scientific Sabjecta. 
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iuerel7 what is called " thick," but auffideudy so to obscure ordin- 
ary ti^ta, then the mariner may derive much benefit from power- 
ful lights such as I am about to describe. It seems to me reason- 
able to suppose that the nearer in our fog lights we approach to 
the diffusive nature of sun light, the more useful will they be, and 
if by using large lights we are able ao to illuminate the particles 
of fog as to show to the sailor even an ill- defined luminous patch 
when all ordinary lights are inrisible, it may be to him the difference 
between safety and shipwreck, life and death. Thu gas lamp (Pig. 1) 
Fig. I. 



is so oonstructed that a lightkeeper can increase the power of the 
light by five »Up», according aa the state of the weather may seem 
to requite it front the burner used in clear weather, consisting of 
28 jeta to the 2nd, 3rd, 4th, and 6th fog powers, consisting of 48, 
68, 88, and 108 jets respectively. The changes from one powerto 
another can be made veiy quickly, as I shall presently show you. 
The gas we have here, and which I propose to bum in this lamp, 
is of what b termed sixteen-candle illuminating power ; the gas 
used at lighthouses is generally about thirty-two- candle illuminat- 
ing power; therefore, you will kindly make the somewhat 'easy 
mental calculation as to the degree in which the lamp in actual 
uae at lighthouses exceeds in power that which I will now proceed - 
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Fig. i. Fig. S. to show jon. Figuree 2 and S 

show thia gaa lamp in ito poei- 
tion in a lighthouse. 

The power of the gu bnmer 
at whidi wefaaT«juBt been look- 
ing is, of course, veiy mnch in- 
^ creased by the uae of lenticolar 

appafatus. I have here what is 
' ' termed an aanalar lens of the 

kind used in fiist-order light- 
houaea, and by turning it in 
front <^ the lif^t yon can judge 
of the effect. I will move it in 
1 same way that such lensM 
are moved to cause what are 
termed in lighthouse parlance 
I revolving or flashing lights, and 
the beam will thus traverse every 
I part of tiie room. 

The good effect of these Urge 
cas flames in bo illnntitnLting fog 
as to be useful Co the mariner 
appeared to me, after long practical obaervation, to be simply 
undeniable ; and being firmly convinced of the soundness of the 
principle of applying large lights for fog illumination, I deter- 
mined to push the application still further. I accordingly devised 
a plan of doubling, trebling, and quadrupling the power of the 
largest gas light and lens at which we have been looking. This 
plan, which has been termed the Biform, Triform, and Quadri- 
fonn system, consists in placing the burners vertically over one 
another, and making an arrangement by which the products of 
the combustion of the lower burners are intercepted and turned 
outwards, ao as not to interfere with the upper bumera, while a 
supply of pure air is conveyed to each of them by horizontal pipes 
brought through the flue. The air thus introduced is sucked in 
briskly by the draught, and much heated by its cODtact with the 
nearly red-hot casing of the internal flue ; the illuminating power 
of each of the flames is thus materially increased. I have here a 
model of a quadriform apparatus which I am erecting at the new 
lighthouse of Oalley Head, county Cork. There are thirty-two 
lenses arranged in four tiers, eight in each tier. Each lens is of 
the uze of this first-order lens, and one of these powerful gas 
lights is placed in the focus of each tier ; thus there are four 
burners placed over each other. As the lenses touch each other 
the lights blend at a few yards distance, and form a great pillar of 
light, the illuminating power of which is calculated to be equal to 
more than a million sperm candles. Figure i shows this quadri- 
form light. 
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Flg^ 4. Dr. l^ndall, vhose reports 

on the use of gaa instead of oil 
for lighthouses, made at the 
inatance of Qovenuuent, are 
entirely favourable to gaa, in 
one of them gives a remarkable 
example of the fog-penetrotlng 
power of a triform Ught, which 
was observed by Sir William 
Thomson. He says : — 

" The obeervitioD which I have now 
to cile u K itrikiiig eonflnnitjoa of thoM 
above refsred to. It was mads by Sir 
William Thonuoa from Ibe SalthUl 
Hotel, on the 2lBt of Last September. 
Speaking of the performance of tlie 
trifoTm Ught, be eaji: — 'Ttie triform 
light exhibited from the Iowa ponlioa 



h«avj tbander shower which hap^ulf 
chanced to pau during oareiperimenta 
between theSal thillHolel and the light- 
hottse completely edipoed the light of 
the chief tower, while the tjifonn Mill 
ahone coiuptcuously throngh It.' The 
anperiority of the triform over even the 
108-jet burner being Ihiw marked, lie 
enormous superiority over the 28-jet 
bnmer, or its equivalent 4-liicb Ump, 
may be interred. " 

The dimeneionB of the uanal 
lanterns and dioptric apparatus 
of tighbhonBes not permitting ^irther increase in the size of our 
lights, we come now to consider how far we can usefully add the 
element of intensity to that of quantity. All our intense lights, 
such as the lime light, the electric light, magnesium light, i,c., are 
costly ; but it occurred to me that if I could add some such intense 
light to my large gas burners, so arranged that it need not be used 
except in thick weather, I would, at compaiatively small expense, 
accomplish the desired end, viz., a fog-light combining both quan- 
tity and intensity. I made many experiments, and at length do- 
vised what I termed a core burner. 1 piece it in the exact focus 
of a lighthouse lens, so that every portion of its light shall be trans- 
mitted in parallel rays towards the horizon. Any of the intense 
lights I have mentioned might form this core, for example, tfag 
electric light, but I prefer ns the simplest and leaat expensive a rich 
hydro-carbon flame, intensified by oxygen. With respect to tbis- 
Ught, I will ask you to remember that it is essentially a fog light, 
and is only intended to be used during fogs. It can be applied in 
a moment, so that no expense is incurred, except while the fog 
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lasts, and during that time (it appears to me that) no exp«ue 
should be considered too great when the possible saving of human 
life is taken into aeoount. 

I have one of these burners here, but before lighting it must 
again refer to the quality of our gas. To do the bunier justice;, 
the rich cannel gas burned at lighthouses, should be used, the 
sixteen-candle gas of the city not possessing suficient carbon for 
the development of its fiill effect. The lamp which I have here 
gives, in a simple way, a good idea of the respective illuminating 
powers of the city gas, and of gas richer in hydro-carbon. It is 
tilled with an extremely volatile liquid called gasoline. The vapour 
of this liquid passes into the flame when a tap is opened for the 
purpose, and the gas bums in the ordinary way when the tap is 
shut off ; you will observe the marked difference in the illumi- 
nating effect as I turn the tap off and on. 

I have dwelt upon this so much that you may understand how 
much more illuminating the core burner, which I will now show 
you, in connexion with the lighthouse lamp at which we have been, 
looking, would be, if it were siipplied with the rich cannel gas of 
lighthouses. You will observe the manner in which the map on 
the wall is illuminated by the core burner, and how dimly it can. 
be seen when the core is turned off. 

Gun flashes illuminate fog in a very powerful manner. Most 

explicit testimony on this subject has been given by Captain 

Galwey of the BcNEU-d of Irish Lights' steamer Princess Alexomdra. 

It will be found in the printed Parliamentary Papers on Fog 

Signals. The Commanders of the Holyhead Mail steamers, in 

answer to my inquiries, have also related their experience of the 

value of g^un flashes in foggy weather, and stated that by their 

help they have frequently steered a safe course into harbour, even 

when no wwnd readied them. Their statements to that effect have 

also been printed, and will be found in the same parliamentary 

papers. I shall read you what is said by Captain Triphook, who 

was then in command of the Royal Mail steamer Ulster, 

" KingstowUf November 28rd, 1878. 
" Sib — In aimrer to your inquiry, I beg to say that I have found the gsns 
stationed on the Kiih Light and the North Stack Ltghthouae to be of great senrioe 
to me in thick weather when approachi0|^ the hartonrs of Kingstown and Holy- 
head respectively. When the lights of the lightship and of the Staclc Lighthoose 
have been quite invisible by reason of the density of the fog, I have distinctly seen 
the flash of the gnn making, as it were, an impression on the fog and indicating 
quite plainly the position in which the gun was placed. In some cases I have 
been able to see the flash when no sound from the gun has reached me ; and I am 
therefore of opinion that the more brilliant such flashes could be made the l>etter 
for maritime purposes. 

** I am, yours truly, 

^ ** (Signed), Richard S. Triphook, 

" Commander Vkier Royal Mail Packet* 

The illumination of fog by flashes of light also takes place to a 
remarkable extent when the large gas burners which I have jtist 
described, are suddenly ignited^ and the use of gas as an intermit- 
tent light for lighthouse purposes is valued, not only because of its 



John R Wioham on Marine Fog Signals. 283 

economy (the intermissions being caused by the cutting off and 
consequent cessation of the combustion of the gas), but also because 
of its illuminating effect on fog by the sudden exhibition of its 
light, as I have just mentioned. 

An obaenration somewhat similar to that of Sir William 
Thomson, was recently made by Mr. Hamilton, of the Harbour 
Department of the Board of Trade, and Mr. Gray, of the Marine 
Department of the Board of Trade, on the occasion of a recent visit 
of those gentlemen to Dublin \ the quadriform light was under 
experiment at Howth Bailey, and the weather having become very 
thick, they not only saw the lai^ light when the fog had obscured 
the ordinary lighthouse light, but had also the opportunity of 
observing the good effect of the flashing of the former. The lights 
themselves were invisible, but at every flash the illumination of 
the fog arrested the eye, even when not turned in the precise direc- 
tion of the light The ignition of some fine gun cotton behind this 
screen of glass which I have covered with tissue paper to represent 
the obstruction of light by fog, will give you an idea of the forcible 
way in which the sudden display of a large light arrests the atten- 
tion, and directs it to the point illuminated. 

The usefulness of strong naked flames in fogs. is well known. 
Pilot vessels are provided with what are termed flaring lights ; 
they are generally torches dipped in turpentine, which the sailors 
bring into rapid contact with the oxygen of the air by waving to 
and fro. These are, however, but rude appliances compared with 
the large smokeless lamp which I have here, and which gives a 
uniform laxge flame of great intensity. It is applicable at all 
lighthouse stations, where gas or steam is used. Petroleum or 
gas is the light-giving matenal, and you will see that a current of 
air so feeds the flame as to cause its great illuminating power. 

Now let us turn to the subject of 

Audible Fog Signals. 

The first signal of this kind of which we have record (though 
probably it was designed for storm rather than for fog) was tibe 
famous Inch Cape BdL Fixed to the dangerous rock by the good 
Abbot of Aberbrothwick, it did its useful work till destroyed by the 
wicked hands of Sir Balph the Bover, who, years afterwards, paid 
the penalty of his misdeed in the loss of his own life by shipwreck 
on this same rock, as described in the well-known poem. 

Now, the warning bell, instead of being swung by the ceaseless 
roll of the ocean, is tolled by machinery in the balcony of the noble 
Bell Rock Lighthouse. 

Bells were, for many years, the only fog signals attached to 
lighthouses. They have, doubtless, been of use, but as a whole 
have proved quite inadequate as fog signals. They are, however, 
still to be found at most lighthouses, and there are many bell- 
buoys in use round the English coast 

Since the year 1856 guns have been used at some lighthouse 
stations. They have done good service to navigation, and will, 
doubtless, continue to hold an important place in everj well or- 
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ganized system of coast fog signals, but they would be still mor» 
sorviceable if the sound were not of such short duration as to be 
easily carried away by wind or lost in the presence of neaier 
and more powerful noises. From the same cause it is with diffi- 
culty that the listener can fix upon the precise place from which 
the sound proceeds. 

I shall have again to refer to guns as fog signals when men- 
tioning some recent experiments conducted by the War Office at 
the request of the Trinity House. 

To the Americans belong the honour of being the firat to organise 
a systematic inqtiiry into the subject of audible fog signals. The 
constant recurrence of dense fogs upon their eastern coasts, lasting 
frequently for many oonaecutive days, appean to have stunnlated 
them to exertion in the matter. In the year 1855 the Lighthouse 
Board of the United States directed a series of experiments to be 
made with the view of improying this branch of their service. 
Many instruments were tried, and the result was that they estab- 
lished steam fog whiBtlea and fog trumpeta at several of th^most 
important shore stations and lightships. The whistles were of the 
same kind as are used in locomotive engines, and were sounded at 
regular intervals by automatic machinery. The trumpets were 
large reed instruments sounded by compressed air. They 
were the invention of Mr. Daboll of New London, and have ever 
since borne his name. Horse-power was at first used to compress 
the air by which this trumpet was sounded, but the inconvenience 
of keeping at a lighthouse a pair of horses,, or, as it would now be 
expressed by lighthouse authorities, a horse in duplicate, led Mr. 
Daboll to seek for a more suitable motive power. After some 
time he applied the Erioeson hot-air engine for that purpose, and 
his trumpet, thus worked, still ranks as a first-class fog signal. 
Many of them are in use in America, and several in England. The 
only one in Ireland is fixed at Howth Bailey, and some of you 
who reside on the Kingstown side of the bay may possibly regard its 
monotonous wailing as decidedly unpleasant. 

I have here a Daboll trumpet for your inspection (Fig. 5 A). 

Fig. 6. 
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The sound is produced by the vibration of a steel reed fixed in 
a pecuUarl J shaped orifioe j when the instrument is in action the 
reed is covered by this brass trumpet, the mouth of which can be 
turned to ahj part of the horizon, the rotation of the trumpet is 
generally caiued by automatic machinery worked by the air engine 
which also opens and closes the sounding valve at regular inter- 
vals. I trust none of you, ladies or gentlemen, may be incon- 
venienced by the loudness of the sound, but, believing that it 
would be more interesting to you that I should place before you 
the actual instrument than any mere model or diagram, I have (at 
the cost of some labour) ventured to do so in this case, and have 
also adopted the same course in most of the other illustrations 
which I have the honour of submitting to your notice this evening. 
I will first for comparison sound a powerful fog whistle kindly 
lent me by Mr. Bailey of Salford He calls it a Eoarer — a most 
descriptive name. It is similar to those which are largely used 
in the United States and in Canada (Fig. 5 B). I will also 
sound for your information, a very useful lumd fog horn invented 
by Mr. Holmes, of London, and kindly lent me for this evening's 
lecture by Mr. Russell, his Dublin representative (Fig. 6). 

Fig. 6. 




In 1865 many further experiments were made by the United 
States Lighthouse Board, chiefly to determine whether reflectors 
assist the transmission of sound. The experiments were made 
under the superintendence of Professor Heniy, the chairman of 
the Board. A reflector, having a surface of sixty-four square feet 
was constructed, and it was found that within a distance of 500 
yards it increased the sound, beyond that distance it had but small 
effect, and the result of that and many similar experiments, which 
were made, led to the conclusion that practically reflectors were of 
little use ; for instance, whistles were heard as well bMnd a reflector 
as in its focus. It was also made clear by experiment that the bel] 
of a steam whistle may be made of any metal or even of wood, the 
resonance of the whistle being due to the vibrations within the 
cavity of the bell, and not to the material of which it is composed. 
Among the instruments tried on that occasion were double whistles 
placed mouth to mouth, with and without trumpets. Bells fixed 
horizontally and mouth upwards, with and without reflectors, also 
the curious instrument of which I have here a model. It is simply 
a tube bent into the shape of the letter U, and half filled with water, 
each end of the tube is fitted with a whistle. The instrument was 
intended to be placed on board a lightship, the rocking of the vessel 
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to cause the water to compress the air in the tube, and thus aoimd 
the whistle. 

Sevend strange anomalies as to the transmission of sound were 
observed during these American experiments. Forexample, tnunx^t 
sounds 7f miles distant, inaudible on the deck of the observers* 
ship, were heard at the mast head. On another occasion similar 
sounds unheard at 4f miles with dkfavowrahle wind, were distinctlj 
audible at a distance of 6^ miles agaiuBi the wind. Another re- 
markable fact was mention^ by General Duane, ofi&cer in chaige of 
the Lighthouse District No. 1 : — 

''At Cape Elisabeth, nine miles aonth caiterly from the GenenFi hooie at 
Portland, ia a fog signal consisting of a thistle 10 inches in diameter. At Port- 
land Head, about four miles from the same city, in nearly the same direction, b & 
Daboll trumpet There can be no doubt, says the General, that those signals can 
be heard much better during a heavy north-east snow*8torm than at any other 
time. *As the wind incresses in force, the sonnd of the nearer instrument, the 
trumpet, diminbhes, but the whistle becomes more distinct; but I hare never 
known the wind to blow hard enough to prevent the sound of the latter from 
reaching this city.* In this case, the sound comes to the city in nearly direct 
opposition to the course of the wind.** 

It is evident that no small amount of labour was bestowed upon 
these investigations, but although the American Lighthouse Board 
tried so many instruments none were then found superior to the 
Daboll trumpet, and the ordinary steam whistle unassisted by any 
reflector. 

The United States Board renewed their experiments in 1867, 
chiefly to investigate the merits of a new instrument called a 
steam siren, which, under the direction of the Board had been con- 
structed by Mr. Brown of New York. Its power was tested 
against the Daboll trumpet, and against steam whistles. The 
tests were made on land by an ingenious apparatus (in which the 
power of the vibrations of the sound were shown by the motions 
of sand sprinkled on strained parchment) called an artificial ear ; 
and also at sea by steaming away till the sound was lost to the 
natural ear. The siren proved largely superior to the whistles 
tried against it; and also, but in a less d^ree, to the Daboll 
trumpet. Professor Henry thus describes the American siren : — 

** Suppose a drum of short axi;», into one head of which is inserted a steam-pipe 
connected with a locomotive boiler, while the other end has in it a triangular 
orifice, through which the steam is at brief intervals sllowed to project itself. 

** Immediately before this head, and in dose contact with it, is a revolving disc, 
in which are eight orifioes. By this arrangement, at every complete revolution of 
the disc the orifice in the bead of the drum is optoed and shut eight times in suc- 
cession, thus producing a rapid series of impulses of steam against the air into the 
smaller orifice of the tmmpet placed immediately in front of the revolving disc 
These impulses are of such intensity and rapidity as to produce a sound unrivalled 
in magnitude and penetrating power by that of any other instrument yet devised. 

" The siren was operated by an upright cylindrical tubular boiler, with a pres- 
sure of from 50 to 100 pounds on the square inch." 

This diagram kindly lent me by Professor Barrett, shows some 
of the details of this instrument. 
A siren, as now constructed in America, is on the table 
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through the kindness of the Commissioners of Irish Lights. It 
may be examined at the conclusion of the lecture, before which, 
however, I propose to let you hear the siren's song. At first the 
siren, unlike the DaboU horn, was sounded by steam, now, how- 
ever, both instruments may be sounded either by steam or air, the 
result as to the sound being very much the same in either case. 

It is not surprising that the Trinity House of London when 
tidings reached them that our Transatlantic brethren had 
introduced so powerful a fog signal should determine te look inte 
its merits. They were well aware that much attention had been 
given both in Canada and the United States to the important sub- 
ject of fog signals, and therefore in 1872 they appointed a com- 
mittee, of whpm the late Sir Frederick Arrow, the then Deputy 
Master was one, to visit those countries and investigate it. The 
report of their careful and extended inquiries is published as a 
Parliamentary paper, and is well worth perusal. lliey stated that 
they did not then propose to adopt the signal ; and they go on to 
say — 

" That as no sach lengthened foggy period of the year as exists on the American 
Continent obtains on our coasts, and the days on which fog partially prevails do 
not exceed 60 or 70, there is no occasion for us to contemplate so extensive an 
application of fog signals as Is found necessary in that country ; although we 
consider that in a modified degree, they may be established more freely than at 
present" 

How far this recommendation fell shorfc of the ultimate decision 
of the Trinity House we shall presently see. Early in the year 1873 
Dr. Tyndall, Scientific Adviser of the Trinity House, commenced a 
course of experiments and observations on fog signals at South Fore* 
land lighthouse. A committee of the Elder Brethren, one of whom 
was the present deputy-master, Admiral Sir Richard CoUinson, 
assisted in the investigation. The record of their proceedings is 
contained in two long Parliamentary papers, which are very inte- 
resting ; and the interest they excite not only arises from the gra- 
phic manner in which Dr. Tyndall tells the story, but also from 
the important scientific discovery to which the experiments led him. 
The instruments tried were the American siren, DaboU's trumpet, 
whistles from Canada and the United States, also English steam 
whistles, and three different kinds of guns. They were placed on 
the cliffs near the lighthouse, and the effects of the sounds were 
judged of at sea from on board the steamers of the Trinity House. 
The experiments began on the 19th May, 1873, and were not com- 
pleted until the year 1874. The result is thus summed up : — 

** At present there are three kinds of instrument practically available for f ntore 
service as fog signals, vis., the syren, the trumpet, and the gun. 

'* It is to be hoped that before very long our coasts will be guarded by a com- 
plete chain of sound signals, all effective and nseful to the mariner ; no unnecessary 
deUy need now occur before proceeding to supply the light-ships and the import- 
ant stations already selected by t'le Board, and when they are all established the 
lights rendered useless at a quarter of a mile by fog will be superseded bj' sound 
signals capable of warning the mariner at a minimum distance of three miles.*' 
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Further on, in the same Parliameniary paper, it is intimated 
that the Board of Trade had, at the special request of the Trinity 
House, sancticxied the expenditure of no less a sum than X33,650 
for the erection of fog bignals (mostl j sirens diiven bj hot-uir 
engines), at thirty-two stations on the coast of England, so power- 
fully did the eridence of the experiments affect the mind of the 
Elder Brethren, causing such a complete diange of policy in so 
short a time. With respect to Professor Tyndall's discovery, it is 
necessary first to obserre that prior to this inTestigation it was 
tmiyersally believed that clear still air was the best vehicle for the 
transmission of sound, fog being generally considered an obstacle. 
Up to July 3rd the numerous experiments which had been made 
were most perplexing, and apparently contradictory. Dr. l^dall 
in his own account of them says : — 

^'Up to Jnly 8 all remained enigmatical; bat on this date obserratioiu were 
made which seemed to me to displace surmise and perplexity by the clearer light of 
physical demonstration. On this occasion we first steamed to a point 2*9 miles 9. W. 
by W. of the signal station. No sounds, not even the guns, were heard at this dis- 
tance. At two miles they were equally inaudible. But this being a position at 
which the soands, though strong in the axis of the horn, invariably sabaided, we 
steamed to the exact bearing from which onr observations had been made on July 
1. At 2.15, F.M., and at a distance of three and three-quarter miles fiom the sta- 
ti«n, with calm clear air and a smooth sea, the horns and whistles (American) were 
sounded, but they were inaudible. Surprised at this result, I signalled for the 
gnna. They were all fired, but though the smoke seemed at hand, no sound what- 
ever reached us. 

** On July 1, in this bearing, the observed range of both horns and guns was ten 
and a half milea, while on the bearing of the Varue light vessel it was nearly thir- 
teen miles. We steamed in to three miles, paused, and listened with all attention, 
but neither horn nor whistle was heard. We steamed on in the same bearing to two 
miles, and had the guns fired point blank at us. The howitser and the mortar, 
with 8-pound charges, yielded a feeble thud, while the l8-pounder was wholly un- 
heard. 

^ What on July 8, with a calm sea as a basis for the atmosphere, could so destroy 
its homogeneity as to enable it to quench in so short a distance so vast a body oi 
Bound? Hy course of thought at the time was thus determined: — ^As I stood 
upon the deck of the ' Irene ^ pondering the question, I became conscious of the 
exceeding power of the sun beating against my back, and heating the objects near 
me. BcHuns of equal power were falling on the sea, and must have produced 
copious evaporation. That the vapour generated should so rise and mingle with 
the air as to form an absolutely homogeneous medium was in the highest degree 
improbable. It would be sure, I thought, to rise in invisible streams, breaking 
through the superincumbent air now at one point, now at imother, thus rendering 
the a& flocculent with wreaths and strin, charged in different degrees with the 
buoyant vapour. At the limiting surfaces of these spaces, though invisible, we 
should have the conditions necessary to the prodoction of partial echoes and the 
consequent waste of sound. AsoencUng and descending air-currents of different 
temperature, as far as they existed, would also contribute to the effect Curiously 
enough, the conditions necessary for thetesting of this explanation immediately set in. 
At 3. 15 P.M. a solita^ cloud threw itself athwart the sun, and shaded the entire space 
between us and the South Foreland. The heating of the water, and the production 
of vapour and air-currents were checked hy the interposition of this screen, hence 
the probability of suddenly improved transmission. To t«st this inference the 
steamer was immediately turned, and ur^;^ back to our last position of inaudibility. 
The sounds, as I expected, were distinctly though faintly heard. This was at 
three miles distance. At three and three-quarter miles the guns were fired, both 
point blank and elevated. The faintest pop was all that we heard; but we did 
hear a pop, whereas we had previously heard nothing, either here or three-quarters 
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of a mile nearer. We steamed out to four and a quarter miles where the sounds 
were for a moment faintly heard. At 5 p.m. the horn sounds were heard, they 
were succeeded after a little time by the whistle soundSi and both increased ia 
intensity as the evening advanced. 

" On our return to Dover Bay at 10 p.m. we heard the sounds, not only distinct 
but loud, where nothing could be heard in the morning.*^ 

** Thus the discrepancies which had been observed in the previous experiments 
were proved to be due to a state of the air which bears the same relation to sound 
that cloudiness does to light By streams of aur differently heated, or saturated in 
different degrees with aqueous vapours, the atmosphere is rendered Jlocculeni to 
sound. Acoustic clouds^ in fact, are incessantly floating or flying through the ain 

** iErial echoes of extraordinary intensity and of long duration are thus pro- 
duced. They occur, contrary to the opinion hitherto entertained, in the clearest 
air. 

** The existence of those aerial echoes has been proved both by observation and 
experiment. They may arise either from air-currents differently heated, or from 
air-currents differently saturated with vapour. 

'^ Rain has no sensible power to obstruct sound. 

** Hail has no sensible power to obstruct sound. 

" Snow has no sensible power to obstruct sound. 

'* Fog has no sensible power to obstruct sound. 

^ The air associated with fog is, as a general rule, highly homogeneous, and 
favourable to the transmission of sound.*' 

It is admitted, however, that the transmission of sound is much 
affected by winds- 

** Those viewless, shapeless, trackless things 
That mock all our imaginings 
Like spirits in a dream.** 

And henoe it is an instruction to the keepers of fog instruments to 
have the trumpet mouths of the instrument always turned against 
the wind, so that its whole impulse may be given in the direction 
in which there is most resistance to the passage of the sound. 

Dr. Tyndall subsequently made many experiments in the Royal 
Institution which corroborate in the most interesting way the con- 
clusions to which the large-scale experiments at sea had led him. 
One of the most striking of these experiments illustrates what has 
been said of the manner in which gases or vapours of different den- 
sities when present in the atmosphere impede the passage of sound. 
Some time since I happened to mention to Professor Barrett, of 
the Koyal College of Science, that I had this lecture in prospect, 
when he was so good as not only to say that he would lend me 
some apparatus to show this experiment, but also in the kindest 
manner to offer to perform the experiments himself. Considering 
the conspicuous part which Professor Barrett has taken in the in- 
vestigation of the nature of soimd and light, and in the develop- 
ment of that admirable means of rendering visible the effect of the 
former (I refer to the sensitive gas flame), I feel it to be no ordin- 
ary honour that I should have his assistance this evening. He 
will now perhaps kindly show the experiment of which we have 
been speaking. 

The conclusions of Professor Tyndall, satisfactory as they ap- 
pear to us, have not been allowed to pass unquestioned. Professor 
Henry, chairman of the United States Lighthouse Board, has 
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boldly challenged their correctness. He attribntes the capricious- 
ness of the atmosphere in conveying sound to the action of high 
and low currents of air, and one part of his reasoning is at first 
sight sufficiently plausible. He says : — 

" A faUl objeetion, we think, to the truth of the hrpothesia Profenor TyndAll 
has advanced it, that the obetroction to the soiind, whatever maj be its natnre, is 
not the same in different directions. We think we are warranted in asserting that 
in the case of acoustic opacity which he has described, if be had simultaneonaly 
made observations in an opposite direction, he would have oome to a different con- 
clusion. That a floccalent condition of the atmosphere should slightly obstmct 
the sound is not difficult to conceive; but that it should obslruct the ray ia <Nie 
direction and not in an opposite, or in a greater dq;;ree in one direction than ia 
another, the stratum of air being the same in both casei^ is at variance with any 
fact in nature with which we are aoqaalnted.** 

To this Dr. Tyndall has efiectiyely replied in the last edition of 
his book on ** Sound." He shows that the non-reciprocity of sound 
is due to the distance of the acoustic clouds from the source of the 
sound and their relative position to each other. He quotes the re- 
sult of a very remarkable set of experiments tried in France in 
1822, at which Humboldt and other philosophers were present, 
as proof of the correctness of his theory, which he has further 
demonstrated experimentally at the Royal Institution. Professor 
Barrett will kindly show you an illustration of this. 

In a recent lecture in this room Professor Barrett showed us an 
experiment illustrating the reflexion of sound by the interposition 
of a medium destropng the homogeneity of the air, and in this lies 
the whole gist of Dr. Tyndall's discovery ; not only does what he 
terms a mottled condition of the atmosphere, Le., alternate layers 
of vapour or gas of unlike densities interrupt the passage of sound, 
bat being a real though invisible barrier, it also reflects the sound, 
and this was the cause of the beautiful aerial echoes which asto- 
nished the observer at South Foreland. 

Professor Barrett will make this clear by his experiment. 

To turn again to the practical part of our subject, I may, per- 
haps, be allowed briefly to refer to a matter somewhat personal to 
myself. I also have made a siren. Using a model obtained from 
Mr. Yates I made a steam siren, which I afterwards converted 
into a first class fog signal. I regret to say my neighbours called 
this Irish siren (Fig. 6 C) a Banshee. The town councillor repre- 
senting the ward in which my works are situated described it in his 
place in the council chamber as ** like the combined bowlings of 
ten thousand demons hovering over the whole city." Unflattering 
statements of this kind reached me continually. I was entreated 
to desist, abused, scolded, held up to odium by the public press, 
threatened with actions, and visited by police inspectors sent spe- 
cially from Dublin Castle. Everyone who heard it spoke evil of 
the siren, from judges whose ears it assailed even on the bench, to 
1? ^^Jf ^f*^^® hairdresser who tremblingly informed a corporator, 
Tni A' ^® ^^ cutting, that nothing eai-thly produced that 

aoise, and it evidently foreboded the end of the world. All this 
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appeared to me strong evidence of tlie power of the sii*en, and in- 
duced me to believe that however disi^^reeable to dwellers in the 
city, to sailors it would be valuable as a fog signal I therefore 
brought the- subject under the notice of lighthouse authorities, and 
the Board of Irish Lights took the matter in hands, and deter- 
mined that the Irish siren should be given a fair hearing. Ac- 
cordingly, a siren was placed near Howth Bailey Lighthouse, 
and tested against the Daboll horn. The experiments were under 
the charge of Captain Morant, k.n., and although, owing to the 
temporary manner in which the siren was necessarily erected, and 
the difficulty of placing it in such a position as to secure a proper 
comparison with the Daboll, the experiments were not in all 
respects quite satisfactory, yet on the whole the Board were well 
pleased with the result, and decided to erect one of these sirens at 
Poor Head, county Cork ; and the Board of Trade have since at 
their request sanctioned the expense of erecting a second at the 
same place. Thus the Irish siren will be first put into operation 
in Ireland, and I trust its song may soon be heard in other coun- 
tries. The Trinity House Corporation do not work any of their 
sirens by steam, praferring to use air oompi'essed by hot-air engines. 
In this I feel convinced they are mistaken, and I venture to pre- 
dict that the Irish steam siren will be in good working order long 
after the English air sirens have become worn out^ the constant 
action of fire upon the latter causing far more wear and tear than 
is possible in the case of a steam boQei. 

The Irish siren is applicable to steam ships as well as to light- 
houses. The first which I made was similar to the American in- 
strument, with one important difierenoe, that the slits in the 
revolving disc were constructed with bevelled edges, and it was 
thus caused to rotate by the direct action of the steam without the 
intervention of any machinery, precisely on the principle of the 
original siren invented by Cagniard de la Tour. Professor Bar- 
rett will kindly show you. one of his sirens. 

The siren thus constructed is particularly suitable for steam 
ships, being so simple that the smallest boy in the ship could set 
it to work in a moment. This arrangement, though satisfactory 
for ships, is not so good for lighthouses where the sound is required 
to travel to a greater distance. It was found that the speed of the 
disc became so great as to render the sound almost inaudible, and 
although the dying shriek of the siren, as it approaches the point 
of inaudibility, was peculiarly weird and unmistakable, and such 
as a few years ago would have been considered to liave perfectly 
fulfilled the purpose of an effective fog signal, yet on the whole it 
was inferior in range and power to that of the prolonged uniform 
note, which is to be obtained by the use cither of a suitable gover- 
nor, or of some kind of driving machinery. In the case of the 
siren which is here, you will see that I use a simple governor to 
maintain uniformity of speed. Instead of discs, as in the Ame- 
rican sirens, I use two concentric cylindersi one fixed, the other 
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rsvo]ving. I believe this plan waa inveated by Mr. Slight, the 
foreman of the workahope of the Trinity CorporftUon ; and I am. 
indebted to tbeir eminent engineer-in-chief, Mr. James N. Don^aa. 
for the details of its construction. I will oow, with yonr penniB- 
sion, put the airen into operation ; and although yon may petiia|]B 
find the soand oTerpovering, you will, I know, be ^ad to bear 
any amount of inconTenience in the cause of humanly ; and I 
thutk yon will be interested in having practical proof of its power. 
Not having steun at hand, I propose to sound it on this oocanon 
by air oompresaed by a gas engine, which, with the kind permu- 
naa of Dr. Steele and Profeesor Moss, I have placed in the labo- 
ratory yard behind this lecture-room. 1 may remark en pattant 
that this is another example of the flexibility of gas, for at statioQs 
where gas is employed the siren oould be sounded al> a moment's 
notice, while if either steam or compressed air be used much pre- 
oious time, during which vessels might nm into dangw, must be 
lost in getting np the necessary heat. 

To return once more, before concluding, to the ptunstaking inves- 
ligations of the Trinity Hotise. A fonrth Paniamentaiy papo' 
describee their experiments with guns, in which they were again 
aided by Dr. Tyndall. These experiments were undertaken in 
oonaeqnenoe of tiie results at South Foreland having proved the 
efficiency of guns as fog signals. The various trials wm« mude at the 
gnn factory, Woolwich, by the War Department, who appear to 
have entered upon the investigation with most praiseworthy seal, 
all the more gratifying as that department is generally engaged in 
devising and constructing the means for destroying human liiiei, 
and not for saving it. Many trial) of many guns were made, and 
ultimately the form shown in this diagram was adopted as the best 
sound producer. It is a five^Juuubwed revolver, easy to load and 
ensy to fire (Fig. 7). 

Fig. 7. 



Some years ago it ooctirred to me that gas guns might be made 
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available as fog signals, and trials were made with good effect at 
Howth Bailey Lightliouse. The noise produced was about the 
same as an 18-pounder gun, while the flash was considered brighter. 
The gun is simply an iron tube, fifteen inches in diameter, and 
twelve ieet long, dosed at one end. Gaseous cartridges, consisting 
of a mixture of coal gas, air, and oxygen, are delivered into the 
gun from small gas-holders, and fired by ordinary friction tubes or 
percussion. The gas-guns may be placed at the water's edge, and 
loaded and fired by the light-keeper without his leaving the 
lighthouse. I have here a miniature gas-gun, consisting of a one- 
inch tube, about four feet long, and will fire it in order that yon 
may have some idea of the power of the full-sized gun. Gun- 
cotton discs have also been tried by the Trinity House with such 
good effect that they have issued notices to mariners that a gun- 
cotton signal station has been established at Heligoland. The 
discs are simply suspended with thin cords, in the manner shown 
in this diagnSi rf^ by any substantial framing, the r«mlt 
would probably be that the explosion would cause the destruction 
of the framing, and perhaps serious damage to the lighthouse. 

Gun-cotton rockets are also excellent fog signals, and are at pre- 
sent the subject of investigation by the Elder Brethren and Dr. Tyn- 
dall. It is impossible now to go into the details of all the inte- 
resting experiments which have been made with these various 
means of fog signalling, nor can I venture to touch upon the im- 
portant subject of telegraphy by sound. They would each form in 
themselves subject for an evening's lecture. I have detained you 
too long, and my apology is that the welfare of those that '* go 
down to the sea in ships," that "do business in great waters," 
that there " see the works of the Lord and His wonders in the 
deep," much concerns eveiyone of us, especially when we remember 
that, though perchance their soul is at times " melted" because 
of the dangers which they encounter, yet still in spite of all diffi- 
culties they go on, through fog and snow, storm and darkness, 
pursuing their arduous occupation, while we on shore, comfortably 
living at home, gain through their lives of hardship and privation 
nearly all the luxuries -we enjoy. Believing that this feeling ani- 
mates us all, I have ventured at such length to bring before yon 
some of the means devised for the benefit of a class of men with 
whose prosperity, as it seems to me, our very civilization is con- 
nected. 
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EVENING SCIENTIFIC MEETINGS. 

MoKDAT EyxHiiiOf Nov. 16, 1674. 

JoHH Adaib, a.m., in the Chair. 

Mr. Jambs Ltnam, c.c, made a commumcatioo on the proposed 
Shannon Drainage. 

The reading of the paper, which was illustrated hj wooden modeb, wa^ 
followed by a discussion, in which the Chief Secretary for Ireland took 
part. 

Dbcbmbbb21, 1675. 
PaorBssoB M*Nab in the Chair. 

PaorBSsoB Macalistbb delivered a discourse on Rudimentary and Pro- 
visional Organs. 

Jaiojabt 18, 1875. 

HowABD Gbdbb, C.B., in the Chair. 

pROFBSBOB Cambbob read a Paper ^ On Milk." 
M. J. Anoblo Fabib read a Paper on the Patent Laws. 
Pbopbssob C. R. C. Ticdboobmb read a communication on the 
Rational Estimation of Nitrogen in Manures. 

Mabcu 1, 1975. 
RoDBRT S. Ball, ll.d., in the Chair. 

Chichester A. Bbll, m.d., made a communication on the Consti- 
tution of Benzol. 

Pbotessob «J. E. Rrtrolds read a Paper on the Estimation of Chlorides 
in Well or in River Water. 

Monday, March 15, 1877. 
JoBN Adaib, a.m., in the Chair. 

Mr. W. F. KiBBT, Assistant Naturalist in the Museum, read a com- 
munication on the Colorado or Potato Beetle of North America. 

Mr. Richard Jackson Mobs read a PoDer on Selenium. 

Dr. Edward L. Moss, r.n., exhibited specimens of the OHeocdla 
SeptentrionalU which he presented to the Society for the Museum. 

Tuesday, April 20, 1877. 
Mr. William Harold in the Chair. 

Thomas Grddb, f.r.s., read a Paper on the Economical Consumption 
of Coal Gas. 

Mr. R. J. Moss read a Paper on Cobalt -Chloride as a Test for Mois- 
ture. 

A fine prepared specimen of a Gorilla, recently purchased for the 
Museum, was exhi^ itod. 

Monday, Mat 24, 1875. 

Georgr Woods Maunsbll, a,m., d.l., Vice-President, in the Chair. 

Mr. Henry Sidford, m.r.a.s., delivered an interesting discourse on the 
Social Life of the Cliinese, illustrated by a large cofiection of figures, 
which he presented to the Society. 
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Monday, Nov. 15, 1675. 

RoDBRT S. Ball, ll.d., f.b.8., Astronomer Royal for Ireland, in 

the Chair. 

Mr. J. Angblo Fabib read a Paper on the Rhea Fibre and its Me- 
chanical Treatment. 

MoND^T, Dec'embbb 20, 1875. 

Ret. Prop. Haughton, m.o., f.b b., in the Chair. 

Robert S. Ball, ll.d., f.r.s.^ Astronomer Royal, delivered a discourse 
on the Transit of Venus. 

Monday, January 17, 1876. 

Maurice Brooks, m.p., in the Chair. 

Mr. Charles Dawson read a communication on the Dwellings of the 
Labouring Classes. 

Monday, February 21, 1876. 

Edward Dillon Mapothbr, M.D., in the Chair. 

Richard Jackson Moss, f.c.s.. Keeper of the Minerals and Analyst, 
Royal Dublin Society, delivered a discourse on Spectroscopic Research. 

Monday, March 20, 1876. 

Professor Reynolds in the Chair. 

Prof. W. F. Barrett, f.r.s.b , read a Paper on Crookes* Radiometer. 
Richard J. Moss, f.c.8\ Keeper of the Minerals, made some observa- 
tions on Minerals lately added to the Society's collection. 

Tuesday, April 25, 1876. 

W. H. Mackintosh, a.b., delivered a discourse on the Microscopic 
Structure of the Spines of the Sea Urchins. 

Monday, May 15, 1876. 
JoBN Adair, a.m., in the Chair. 

Mr. Thomas A. Dillon read a Paper on the new System for Recording 
Deeds adopted by the Treasury. 

Af r. Dillon also explained and demonstrated his Method for Raising 
Sunken Ships. 

Monday, November 2, 1876. 
Mr. J. Rawson Carroll in the Chair. 

Mr. M. Angblo Hayes read a Paper on the Pictorial Representation 
of Animals in Rapid Motion. 

R. J. Moss, F.C.8., Keeper of the Minerals and Analyst, Royal Dublin 
Society, read a Paper on the collection of Fossil Bones, chiefly of the Elic 
{cervus megaeeros)^ found at Ballybetagh, co. Dublin. 

Ornithological and Ethnological specimens collected by Dr. W. H. 
Good, r.n., m the Islands of the Pacific, and presented by him to the 
Sodety, were exhibited. 

C. R. C. TicHBouRNE, PH.D., F.C.8., exhibited specimens of Magnetic 
Iron Ore from the co. Wicklow. 



296 Intelligence. 

MOSDAT, DaCSMBBB 18, 1676. 

pRoroBOB J. Embbsoh Rbt2ioij>8, M.D., in the Chmir. 



Chaiii.18 R. C. Tichbovbkb, PH.D., F.C.S., deliT«red b ' dist^oarae on 
Coal Gas and its ApplicatioDs to House Lighting. 

MovDAT, Jahuabt 15, 1877. 

Rky. Pbof. Hauqhtob, m.d., f.b.8., in the Chair. 

« 
Dr. EnwABD L. Mom, b.k., one of the Medical Officers of the Arctic 
Expedition, delivered a disooorse on the late Arctic Expedition. A 
valuable collection of specimens and ardcles in illustration of the diBOOiirse 
was at the same time exhibited, and since i>re8ented to the Societjr. 

MOHDAT, FXBBUABT 19, 1877. 

RoBXBT S. Ball, ll.]>., f.b.8., Astronomer Royal, in the Cliair. 
The following Papers were read :— 

Charlxs a. Cambbob, m.d., Cit^ Analyst, and Prof. Chenu Bojal 
Coll. Surg., Ireland, — On a matenal impervious to mcMsture Ibr the 
manufacture of bricks for damp courses. 

Jambs Embrsob Bbtnolds, m.d., f.c.8.. Professor of Chemistiy, 
University of Dublin. — On a new form of measuring apparatus for a 
Laboratory Spectroscope. 

HowABD Gbubb, F.R.A.S. — Ou Great Telescopes of the future. 

Gbobqb JoHirsTOKB Stohbt, m.a.2 F.B.8., Secretary Royal Dublin 
Society. — On an analogy between motions within the molecules of Gases 
and the motions of particular acoustic arrangements. 

A fine specimen of the Proboscis Monkey, from Borneo, was exhibited. 

Mabch 19, 1877. 
Eabl of Rossb, F.B.8., in the Chair. 
The following Communications were read :— . 

Profxssob Ebwabd Hull,^ M.A., F.B.S., Director of the Greological 
Survey of IreJand. — On the origin and geological age of **the Scalp," on 
the borders of Wicklow and Dublin. 

Pbofbssob J. Embbsob Rbtitolds, m.i>., F.B.8., Professor of Chemistry, 
University of Dublin. — On the estimation of combined l^itrogen m 
certain animal fluids. 

Gbobob JoHirsToinB Stokxt, m.a., f.b.s., Secretair Royal Dublin 
Sodety. — On the velocity of light of different refrangibilities in Stellar 
space. 

Afril 16, 1877. 

Right Hob. thx Eabl of Rossb, f.b.s., in the Chair. 

^ A Discourse was delivered by Mr. John R. Wioham on Marine Fog 
signalling. This discourse was copiously illustrated by apparatus and 
experiments, conducted on an unusually large scale. 
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MoiTDAT, Mat 21, 1877. 
Pbofessor J. Emsbsok Rbtnolds, m .d., in the Chair. 

Thk Right Hoh. Earl of Rossb, f.r.8. — Preliminaiy note on some 
measurements of the Polarization of Light coming from the Moon and 
£rom the Planet Venus. Read hy Mr. Stonbt, Secretary. 

William Ahorbws, Esq. — Notes on the Crustacea of Ireland. 

John SiirrH, Esq., f.cs. — On the Substitution of an Alkaline base in 
Chlorimetry. 

R. Jacksoit Moss, f.cs., Keeper of the Minerals and Analyst, Royal 
Dublin Socie^. — On a Specimen of Quartz with pearl- lustre. 

Edward Hull, a.m., f.r.s.. Director of the Geological Survey, and 
Professor of Geology, Royal College of Science, Ireland. — An account of 
successive attempts to obtain water by deep wells under London. 

J. Emerson Rbtholds, m.d.. Professor of Chemistry, University of 
Dublin. — On a remarkable action of light on certain organo-metallic 
bodies. 

G. Johnstons Stonbt, Bf.A«, f.r.8., Secretary Royal Dublin Society. — 
On the Penetration of Heat across Crookes*s layer. 

Afternoon Scientific Lectures were delivered in 1877, as follows : — 

January 29. 

T. Rupert Jones, f.r.s., f.g.s.. Prof, of . Geology, Royal Military 
and Staff College, Sandhurst. — On the Antiquity of Man. 

February 7. 

W. F. Barrett, f.r.6., f.cs., Prof, of Phvsics, Royal College of 
Science, Ireland. — On the Analogy of Light and Sound. 

February 14. 

Edward Hull, a.m., f.r.8., Director of the Geological Survey of 
Ireland. — On the Origin of the Physical Features of Ireland. 

February 21. 

Rich. Jaceson Moss, f.cs., Keeper of the Minerals and Analyst, 
R.D.S.— On Fermentation. 

February 28. 

W. Ramsay M^Nab, m.b., Professor of Botany, Royal College of 
Science, Ireland. — On Mr. Darwin's^ Contributions to Botany: Cross 
Fertilization, Carnivorous and Climbing Plants. 

March 7. 

J. Emerson Reynolds, m.d., f.c.&, Professor of Chemistry, Univ. of 
Dublin.— An Experimental Study of Two Grases. 

March )4. 

AI.KXANDBR Macalistbr, M.D. Profossor of Comparative Anatomy 
and Zoologv, Univ. of Dublin, and of Artistic Anatomy, Royal Dublin 
Society. — >C$n the Mutual Relation of the Organs of Special Sense. 

March 21. 

Robert Harkness, f.r.8., F.o.s.,Profes8or of Mineralogy and Geology, 
Queen's Coll., Cork. — On the Laurentian Rocks : their Representation 
in Great Britain and Europe, and the Deposits which overlie them. 
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TransactLons and Proceedings of the New Zealand Institute, 
VoL 8. 

W. C. Thompson, 41, Moorgate-street, London, KC. 

Handbook of the Union and Central Pacific Kail ways. 

J. T. Butler, r.]|., Castieoomer, Elilkenny. 
The Ccuswell Case. 

W. S. Keooh, 77, Lower Leeson-street 
The Trial of Sir Jasper. 

The Reoistrar-Qeneral, Brisbane, Queensland. 
Queensland Blue Book for the Year 1875. 

William Harctts, care of Messrs. Sampson, Low, Marston, Ac., 
Crown Buildings, 188, Fleet-street, London. 

South Austndia, its History, Resources, and Productions. 

R. H. M. BosANQUET, M.A., F.R.S., Fellow of St. John's College, 
Oxford. 

On a New Form of Polariscope. 

The CooKCiL, RoTAL College of Suroeons of Enqland, Lincoln's 
Inn Fields, London W.C 
Calendar for 1876. 

H. Reader Lack, Clerk of the Commissioners of Patents, 39, 
Cursitor-street, London. 

Alphabetical and Subject-matter Indexes for 1871, 2, 3, 4 
and 5. 

Richard Gibes, Registrai'-General, Melbourne, Victoria. 

Abstracts of Specifications of Patents. Metals, Part 2, 
Section 1. 

Madame Mas, Bourg-en-Bresse, Ain, France. 

Notice sur Alphonse Mas, Chevalier de la Legion d'Honneur, 
* Ac. 

J. F. Hodges, Esq., m.d., Belfast. 

Presidential Addresses, Belfast Natural History and Philo- 
sophical Society. Nov. 10th, 1875, and Nov. 8th, 1876. 

W. Richards, 7, Catherine-street, Strand, London, W.C. 
The Agricultural Gazette Almanac for 1877. 

Charles Eason. W. H. Smith & Sons, Middle Abbey-street. 
Eason's Handbook and Almanac for Ireland for 1877. 

Charles A. Cameron, m.d., 15, Pembroke-road. 
Short Poems translated from the Grei*man. 

H%:nry Jordan, Registrar-General, Brisbane, Queensland. 
One Copy of Vital Statistics of Queensland. 
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Sir Denham Jephson Norreys, Mallow Castle, Mallow. 
Report of the State of the District around Mallow. 

J. O. Halliwell Phillipps, 11, Tregunter-road, West Brompton, 
London. 

Illustrations of the Life of Shakespeare. Part the First. 

Mrs. Marie A. Ideek, Philadelphia, IJ. S. America. 
A centennial Call to all Nations. 

A. LiYERSiDOE, the University, Sydney, N. S. W., Australia. 
Mineral Map and C^enend Statistics of New South Wales. 

Henry C. Watson, Thames Ditton, Kingston, Surrey (through 
A. G. More, R D. S.) 

Topographical Botany, Parts 1 and 2. 

G. N. Plunkett, Palmerston-road, Hathmines. 
God's chosen Festival and other Poems. 

Henry Jordan, Registrar-General, Brisbane, Queensland. 

A copy of the Statistical Register of Queensland for 1876. 

W. G. Black IE, Local Secretary, British Association, Glasgow, 
17, Stanhope^treet, Glasgow, 

Principal Manufactures of the West of Scotland. 
Fauna and Flora of the West of Scotland. 
Catalogue of Western Scottish Fossils. 

The Chief Secretary, Adelaide, South Australia. 
Statistical Register for South Australia for 1875. 

MUSEUM OF NATURAL HISTORY. 

J. T. Butler, Esq., r.m., Castlecomer. 

A fine and perfect specimen of the fossil Reptile Kerater- 
peUm GcUvani, from the coal mines at Castlecomer. 

Rev. Dr. M*Ilwaine, Ulsterville, Belfast. 
A fine Crystal of Epidote. 

His Grace the Duke of Leinster. 

A ringed snake from England {Tropidonotus torquatus), 

J. G. Robertson, Esq., Prior's Orchard, Kilkenny. 

An Earthenware Ibis mummy-case, from Cairo, and an 
African shield made of Palm leaves. 

H. Burnley Rathborne, Esq., Dunsinea. 

A variety of the Starling Sturmia vutga/ris. 

Dr. K L Moss, r.n. 

Three specimens of the rare Zoophyte, Oateocella septmtrio' 
noUU, from Vancouver's Island. 

Miss Waller, 63, Wellington-road. 

Some Irish Zoophytes, and fine specimens of a sponge, 
Chalina oculata, collected at Cahore, Waterford* 
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H. .£n£AB Sidford, Esq., M.B.A.S., Imperial Chinese Civil Servioe, 
17, Nanau-street 
A series of coloured Chinese figures showing the oostmnes 
of various classes of society, and the theatricsd dresses 
used in China. 

T. FiTZHEBBBRTy Esq., Blackcastle, Navan. 

Two abnormal specimenB of salmon fry, showing the twin 
young fish united. 

BoBEBT Wabbbh, Moyriew, Ballina. 

A female pied Flycatcher, Mtueicapa atrUxynUa^ ahot at 

Moyview, April 19, 1875, this being the first instance of 

the bird occurring in Ireland. 
A black Quillemot, a Greenshank, a Knot, a Redshank, 

and a Bartailed Oodwit^ all obtained in the Moy estuary. 

J. O. Robbbtsok, Esq., Prior's Orchard, Kilkenny. 

A Chinese Pig-tul and an ancient Egyptian Bfirror. 

Mrs. Boobbsok, Ottawa, New Zealand. 
A few Birdfl^ skins from New Zealand. 

Mr. Joseph S. Tbevob, Library Assistant, Boyal Dublin Society. 
A fine male specimen of the Black Rat (Mua reUtus), now 
yery rare in Ireland. 

R N. Gbeene, Esq., Rosemount, Drumcondra. 
A shield made of hide from Natal. 

R. P. Williams, Esq., 38, Dame-street. 

A Sandwich Island Goose which had lived in his aviary at 
Clontarf. 

Captain Bolton Falcokbb, through John Rigby, Esq., 24, Suffolk- 
street. 

A male lion shot in Algeria. (Deposited.) 

Dr. Chubchill, 15, Stephen's-green. 

Two Chinese Mirrors made of polished metal and a Flying 
Fish. 

Dr. J. B. Qaffkbt, Port Royal, Ballinrobe. 

An Andamanese skull painted and scored, having been worn 
as an ornament. 

J. D. Ooilbt, Esq. 

Two Kingfishers from co. Tyrone. 

R. J. Ussheb, J.P., Cappagh, Cappoquin. 

A white-winged Black Tern {HydrocheUdon leucoptera\ shot 
at Cappagh, co, Waterford, on the 13th of May, 1875. 

Captain A P. Allen, 30, Northumberland-road. 

A suit of armo\ir msule of platted cord, and ten arrows from 
the South Sea Islands. 
^ias Crakfibld, 26, Tiansdowne-road. 

Three paintings on talc from India. 
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John O'Connell, Esq., 2, Scott's-square, Queenstown. 
An Albatross {Diornedea exulans). 

Edward Watson, Esq., 15, Eden-quaj. 

A large specimen of the Gar-fish (Bdone vulgaris), 

N. J. MuBPHT, Esq., 74, Upper Gardiner-street. 

Two Nulla-nullas, a water basket, a shield, three bags, a 
boomerang, and a chain made of shells from Queensland. 

John Riall, Esq., Hejwood, Clonmel. 

A variety of the Partridge {Perdix eommtmis). 

W. Somerset Keooh, Esq., Library R.D.S. 

An Irish Pike-head which was used in the rising of 1848. 

Miss Kenny, Kilkenny-street, Castlecomer. 

Two fossil fish-spines (GyraearUhua formoaua)^ from the coal 
mines at Castlecomer. 

J. T. Butler, Esq., R.M., Castlecomer, Kilkenny. 

Two fine specimens of the fossil Beptiles (UrocordyhiSy 
Womdeafordiy and Dolichosoma, Emeraoni)^ from the coal 
fonnation at Castlecomer. 

W. K. Dover, Esq., Castleconnor, near Ballina. 

Kine specimens of Graptolites from the Skiddaw Slate, 
Lower Silurian. 

Dr. Battersby, Lough Carra, Killamey. 

A number of recent Mediterranean shells collected by himself 
in Corsica. 

R. M. Barrinoton, Esq., Fassaroe, Bray. 

Two female specimens of the Hairy-armed Bat, Seotophilua 
Leislerif from Tandragee, Armagh. 

Captain C. C. Clayton, 34th Regiment. 

A few Scorpions, Snakes, and Lizards from Lidia. 

Dr. M'Cuntock, 21, Merrion-square. 

A stone saorificing block and knife used in Hindoo worship. 

Dr. Twiss, Ballinrobe. 

A pied variety of the Rook {Cormu /rugilegiis). 

Master H. R. Huband, 39, Upper Mount-street. 
Two Assagai heads. 
One Chinese box covered with silk. 
One small Tray and a Pincushion from Canada. 

Alonzo G. Grant, Esq., 7, Gilford-road, Sand3rmount. 

The skull of a large Alligator, which measured 17 feet 3 inches, 
shot by himself in the river Oklawaha, Florida. 

Rev. A. M. Norman, Durham. 

Three rare sheUs, viz., Panapcea Norvegica, Funu Bemicenns, 
Fu8u$ Norvegicui, from the Dogger Bank 

Mrs. Battersby, Cromlyn, Rathowen, Westmeath. 
Some eggs of native birds and a few Lepidoptera. 
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D. T. Seymour, Esq., Commissioner of Police, Brisbane, Queens- 
land. 

A vciy fine and large specimen of the Australian Casso^waiy 
{Caawirius AtutraUa). 

J. G. RoBEBTSOK, Esq., Prior's Orchard, Kilkenny. 

A Nubian shield made of Crocodile's skin, and a slave-driv^er's 
whip. 

W. Corbet, Esq., Castleconnell. 

A military red-breasted Jjark, StumeUa mUiiaris. 

Rev. J. H. Griffith, Drumcliff Glebe, Sligo. 

An immature Skua or Robber Gull (Lestris RtehartUomt). 

Mrs. HuKGERFORO Eaoer, 51, Upper Mount-street 

A specimen of the Duck-billed Platypus {Omithorhy7u:h^£S 
paradoxus). 

Right Hon. Lord Powersoourt. 

A large Bog, stuffed ; supposed to be a hybrid between dag 

and wolf. 
Two blac^-necked Swans from South America ; and 
A Canadian Canoe made of bark. 

J. C. Vigors, Esq. 

A very large and fine Turbo, from Carteret Harbour^ New 
Ireland. 

James Cubborn, Esq., Woodville, Sandford-road. 
Five Arrows from South America. 

John Rocke, Esq., Clungunford House, Shropshire. 

A specimen of the Grayling {ThynudluB vulgaris) y taken in 
the River Clun, Shropshire. 

Wilton Oldham, ll.d., Ghazepore, India. 

The skin of a Gavial {Gavialia gangeticus). 

G. H. KiNAHAN, Esq., Geological Survey of Ireland. 

A Buzzard (Buteo vulgwris)^ shot by himself near Wexford. 

Captain W. K. Dover. 

An Avocet (RecurviroBtra AvoceUa), shot by himself on tlie 
Estuary of the Moy, near Moy-view. 

J. Douglas Ogilbt, 36, Elgin-road. 

Some rare Irish Fishes, captured near Portrush, including, 
Yarrell's Blenny (Blenniops Ascanii); the Gattoruginous 
Blenny {B. OaUorugine), &c, 

Rotal Irish Academv. 

A number of bones of Mammoth {ElepJuu primigenius) ; 
Rein Deer (^Tarandus rangi/er)' j Horse {Equua caballtis) ; 
Red Deer (Cervus elaphus), &c,, collected by Dr. A. Leith 
Adams in the course of exploring a cave at Shandon. 

W. H. Mayne, Esq., 10, Vesey-place, Kingstown. 
A few Birds' skins from Australia and Brazil. 
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Alfred Malone, Esq., 3, St. Jamea's-terrace, Olonskeagh. 
Silicified wood from Cairo. 

Hon. E. O. MacDevitt, 8, Fitzgibbon-street. 

A few minerals from Queensland, and a Photograph of the 
nest of Bower Birds. 

HiCHABD J. XJssher, J.P., Cappagh, Cappoquin, Waterford. 
A number of Bones of Megaceroa Ilibemicus, 

HoTAL Society, London, through Trustees of British Museum. 
A number of Bones of the extinct Bird, the Solitaire (Pezo- 
phaps BolUaritLs), from Rodriguez ; also a few specimens of 
Shells, Insects, Crustaceay Fish, &c., collected by the Natu- 
ralists attached to the Transit of Venus Expedition. 

Dr. St. Lawrence Mullen, r.n., H.M.S. " Excellent," Ports- 
mouth. 

A model of a double canoe, spears, clubs, &c., from the Islands 
of Polynesia. 

H. J. Fennell, Esq., Librarian, King and Queen's College of 
Physicians. • 

Ten Chinese Coins. 

R. P. Williams, Esq., 36, Dame-street. 

A male Coreopsis Groose (Cereapsis Novce-HoUandice), which 
had died in his aviary at Clontarf. 

W. J. Maxwell, c.e. 

Some Fossils and Minerals, and a fine Stalactite from Syria. 

K. Palher Williams, Esq., Dame-street. 

Specimens of various Carp, Koach, and Dace. 
A Black Swan (Cygnua atratua). 

J. Douglas Ooilbt, Esq., The Nest, Portrush. 

A characteristic piece of the skin of a White-sided Dolphin 
{pelphirms acuitts), cast ashore at Portrush, this being the 
first known Irish specimen. 

A. Walsh, Esq., m.d., Foxrock. 

Some brightly-coloured specimens of Neritina fiuviatilis from 
Derryvaragh Lough, co. Westmeath. 

J. Olphert Adair, Esq., 24, Fitzwilliam-square. 

An Oyster-catcher, HosmtUopus OstraUgtis, shot in Wicklow. 

Hon. J. P. Verekbr, Merrion-square, South. 

A specimen of the common Pea-crab (Firmotheret pisum). 

C. Palmer, Esq., Ashbrook, Raheny. 

The jaws of a Shark, and the lower jaw of a Fishing Frog 
(Jjophiua piscatorius). Also a coffin-lid, ornamented with 
models of arms and armour. 

C. Weston Lees, Esq., 9, Harrington-terrace, South Circular-road. 
Specimens of Snakes and Minerals from Australia. 
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Major P. D. Vigors, Burgage, Leighlin-bridge, Carlow. 
Spears from Swan Biver, Australia. 
Arrows from various Islands in the South Pacific 

W. H. GoODE, M.D., R.K., Finglas House. 

A collection of Arms and Implements and a few Birds from 
the Fiji Islands. 

Right Hon. Lord Talbot ds Malahidb. 

A stuffed specimen of the Ai^gus Frog (i?atui oeeUata) from 
North America. 

Retv, Georob Harrison Beade, M.A., j.p., GraTthom, Glenagearj, 
Kingstown. 

Specimens of a new variety of Quaiiz and of native Copper 
from CO. Waterford. 

Henrt C. Habford, Esq., 77th Regt, Cunagh of Ejldare. 

Two Moths from Natal {Buncda Angtuana and G^ynamsa Maid), 

G. H. KiNAHAK, Esq., Geological Survey, Wexford. 

An imnmture specimen of the long-tailed Skua Gull (Lettria 
par(uUicu$)y iSiot on the coast of Wexford. 

Dr. E. Moss, H.M.8. "Alert" 

Various Fossils and other specimens collected in the Arctic 
Expedition. 

H. A. Blake, Esq., R.M., Ashfield, Monasterevan. 

A spear used in capturing the Sun-fish, from Belmullet. 

John Walsh, Esq. 

A fawn-coloured Hare, from Gormanstown. 

BoTAL SociBTT, through Trustees of British Museum. 

Some bones of Testudo rodericeuM. A few Birds' Eggs from 
Kerguelen, and a few Insects from Bodriguez, collected bj 
the Transit of Venus Expedition. 

Phineas Biall, J.P., Old Connaught. 

An abnormally coloured Mouse, from Clonmel. 

Admiral Sir F. L. M'Olintock, Portsmouth. 
The stuffed skin of a Globe Fish. 

Captain Boxer, r.n., Netley House, Booterstown. 
Two jaws of a Skate. 

W. Andrews, Esq., Monkstown. 

An Osprey (Pandion JlalicBetus)^ shot in Kerry, and two 
Lemon Soles (Solea auranliaoa). 

Alexander Carte, m.d., F.L.8.y Director, 
Ui March, 1877. 
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BOTANIC GARDEN. 

The Messrs. Yeitch, Royal Exotic Nursery, King's-road, 
Chelsea. 

Fourteen kinds of rare and valuable plants. 

D. W. J. Hekky Le Fanq, Esq., Madras Civil Service, through 
Dr. Moore, 46, Fitzwilliam-square. 

Twenty-four kinds of seeds from Madras, and one large 
root. 

0. W. TowNSHEND, Esq., M. R. Dublin Society. 
Seeds of Stone Pine. 

William Pamplix, Esq., Llanderfel, Cumeen, North Wales. 
Thirty-six kinds of rare bulbs and other plants. 

Professor Kino, Queen's College, Galway. 
Box of mixed seeds fix>m Ceylon. 

The Rev. T. Ellacombe, Clyst, St. George's, Exeter. 
Six kinds of rare plants. 

George Maw, Esq., Benthall Hall, near Broseley, Shropshire. 
Thirty-six kinds of very rare hardy plants. 

Sir Francis Brady, Bart, Sorrento Cottage, Dalkey. 
Three kinds of seeds of rare plants. 

Miss Farhar, late of Enniscorthy, now of Rome. 
Box of mixed plants and seeds from Italy. 

Captain Henderson, 107th Regiment, Secunderabad, Decare, 
India. 

Case filled with Ferns. 

Professor S. O. Lindbero, University, Helsingfers, Russia. 

" HepaticsB Scandinavice, exsiccata guarum specimina. 
Fasciculus 1, Nemeri 25." For Gku-den library. 

Mrs. Gray, British Museum. 

" Volume of dried British Algae," arranged after Harvey, 
for Botanic Gktrden Library. 

Dr. Caspary, Director, Botanic Garden, Konigsberg. 
Twenty-three packets of seeds. 

Dr. Dickie, Professor of Botany, University, Aberdeen. 
Eight kinds of seeds. 

Dr. NuTTAL, San Francisco, California, U. S. 
Six rare bulbous plants. 

Dr. CoPELAND, Assistant at Observatory, Dunsink. 
Nine kinds of seeds of rare plants. 

Dr. Dickie, University, Aberdeen. 
Ten kinds of seeds. 

Mr. John White, Hazelwood, Sligo. 
Thirty-five rare Irish plants. 
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The Bev. H. Ellaooxbb, Bitton Rectory, near BriBtoL 
Three rare plants. 

James Macnab, Esq., Botanic Garden, Edinburgh. 
Eight rare plants. 

J. Elwes, Esq., Miserdine, Cirencester. 
Six seedlings of rare plants. 

Herr Ortgies, Inspector, Botanic Garden, Zurich. 
Twenty-five valuable plants. 

Mr. JoHKSTON, Curator, Botanic Garden, BelfJEbst. 
Twentj-four seedling ferns. 

A. G. More, Esq., Botanic Yiow, Glasnevin, and Royal I>ubliii 
Society. 

Two large boxfuls of Alpine plants from Switzerland. (Valu- 
able). 

Herr Mateb, Inspector, Botanic Chirden, Carlsruhe, Germany. 
Fifteen rare plants. 

N. J. Berlik, Esq., Oakley-crescent, City-road, London. 
Whip made from laoe bark-tree, for Botanical Museum. 

Mr. Brrnnak, Steward, dbc., to Lord Bantry, Bantry House, oo. Cork. 
Four very rare Irish plants. 

Lieutenant Watson, Royal Engineers, 25, Fitzwilliam-plaoe, 
Dublin. 

Eleven kinds of seeds from Abyssinia. 

Captain Jones, Ringwood House, Pembroke-road, Bristol. 

Collection of the rarest varieties of Biitish Ferns, twenty-four 
in number. 

Professor Dickie, University, Aberdeen. 
Ten packets of rare Indian fern spores. 

Rev. Harpur Crewe, The Rectory, Drayton, Beaiichamp, Tring. 
Crocus roots from Damascus. 

The Rev. Mr. Nelson, Aldborough Rectoiy, Norwich. 
Box of Une Anemone roots. 

Mr. Backhouse, The Nurseries, York. 
Seven rare plants. 

The Rev. H. Ellagom be. Rectory, Bitton, near Bristol. 
Fifty-eight species of rare plants. 

John Ewinq, Esq., Curator, Botanic Gardeni Sheffield. 
Six kinds of valuable plants. 

Atkins, Esq., Painswick, Gloucestershire. 

Twenty species of rare plants. 

James MacNab, Esq., Curator, Botanic Garden, Edinburgh. 
Forty-five species of rare plants. 

J. Latham, Esq., Curator, Botanic Garden, Birmingham. 
Twelve kinds of rare plants. 
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Mr. Parkeb, Exotic Nursery, Tooting, Surrey. 
Seven rare aquatic plants. 

Max Leichtlin, Baden-Baden, Germany. 
Four rare herbaceous plants. 

Mr. Bridqford, Spafield Nursery, Ball's-bridge. 
Nine rare and new plants. 

Phineas Riall, Esq., m.b.d.s., Old Connaught, Bray. 
Six rare plants. 

Mrs. Gregory, Cool Park, Grort, co. Clare. 
Twenty-five kinds of seeds from Ceylon. 

Datclore Jacksok, Esq., 30, Stock well-road, London. 

Copy of Gerard's Catalogue of Plants cultivated in Sixteenth 
Century. 

Mons. WiTTB, Inspector, Jardin Botanique, Leide, Holland. 
Seeds of thirteen kinds of rare Palms. 

Messrs. Veitch, Nurserymen, Eoyal Exotic Nursery, King*s-road, 
Chelsea. 

Fourteen kinds of rare and new plants. 

Miss Owen, Gorey. 

Seven species of herbaceous plants. 

Mr. Bridopord, Nurseryman, Spafield, Ball's-bridge. 
Sixteen kinds of rare plants. 

Mrs. Macartney, Clogher. 
Parcel of mixed bulbs. 

Dr. Hooker, Royal Gardens, Kew, 

Twenty-four herbaceous and Alpine plants. 

George Maw, Esq., Benthal Hall, Broseley, Shropshire. 
Bulbs of a new Fritallaria. 

P. Nbill Fraser, Esq., Cannon Mills, Edinburgh. 
Six kinds of plants. 

Dr. Gordon, Hume-street, Dublin. 
Ten kinds of seeds from India. 

John Hope, Esq., Wotta-Wotta, Clare, Queensland, Australia. 
Fifteen kinds of seeds. 

Max Leichtlin, Baden-Baden, Germany. 
Ten kinds of rare herbaceous plants. 

The Messrs. M'Leland, Nurserymen, Newry. 
One rare plant. 

The Rev. Harpur Crewe, Drayton, Beauchamp, Tring. 
Parcel of bulbs. 

J. M'Nab, Esq., Curator, Botanic Garden, Edinburgh. 
Forty-two kinds of rare plants. 
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Mr. GoBKT, Trinity, Edinbui^. 
Twelve kinds of rare plants. 

J. H. KiNAHAN, Esq., Qeologicsl Surrej, Wexford. 
Parcel of rare Irish plants. 

JoHK Waiah, Esq., 14, Pembrokenitreet, DabUn. 
Seventeen packets of seeds from India. 

Thomas Wabk, Nnrseryinan, Tottenham, near London. 
Sixteen kinds of rare plants. 

J. F. CuREY, Esq., lisraore Castle, Lismore, co. WaterfordL 
Parcel of roots of Tropnolum speciosum. 

Pbter Bobertsok, Nurseiyman, Trinity, Edinburgh. 
Sixty-two kinds of rare trees and shrubs. 

Dr. Paterson, Bridge of Allan. 
Two rare plants. 

JoHK KussELL, Esq., Falkirk. 
One rare tree fern. 

P. Neill Eraser, Esq., Cannon Mills, Edinburgh. 
Eight rare plants. 

The Kev. J. Nblbon, Aldborough Rectory, Norwich. 
Twenty species of herbaceous plants. 

W. Potts, Esq., Fettesmount, Lasswade, near Edinburgh. 
Fifteen species of Alpine plants. 

The Rev. Harpur Crewe, Drayton, Beauchamp, Tring. 

Four bulbs. 

W. OuMBLETON, Esq., Belgrovo, Queenstown. 
Three bulbs. 

Professor Db Caiskb, Museum. d'Uistoire Naturelle, Paris. 
Packet of very rare seeds. 

The Right Hon. Lady Crewe, Calke Abbey, Derby. 
Clump of rare hardy Amaryllis. 

Walter M. Burke, Esq., Bengal Club, Chirungee, Calcutta 
(through Mr& Coghlan, Clonbay, Claremorris.) 
Ijsrge assortment of mixed seeds from India. 

George Maw, Esq., Benthall Hall, Broseley, Shropshire. 
Six bulbs of a species of lilium. 

James M'Nab, Esq., Royal Botanic Garden, Edinburgh. 
One plant of a rare heath. 

George Maw, Esq., Benthall Hall, Broseley, Shropshire. 
Six kinds of rare Crocus bulbs. 

George Wilson, Esq., Heatherbank, Weybridge Heath. 
Six bulbs of the rare lilinm KramerL 

Mr. Speed, the Gardens, Chatsworth, Chesterfield, Derbyshire. 
Roots of Nelumbium. 
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Wm. Dunlop, 52, Morehampton-road, Dublin. 
Seeds of a plant from Italy. 

Dr. Hooker, Rojal Gardens, Kew. 

One hundred and six packages of seeds. 

Professor Martins, Botanic Gardens, Montpell^er, France. 
Ninety-six packages of seeds. 

Signior Susan, Inspector, Botanic Gardens, Modena^ 
Fifty packages of seeds. 

Herr Ortoies, Inspector, Botanic Garden, Zurich, Switzerland. 
Forty-three packages of seeds. 

Signior Todaro, Director, Botanic Garden, Palermo. 
Two hundred and forty packages of seeds. 

Dr. Jameson, Superintendent, Botanic Garden, Saharumpore. 
Sixty packages of seeds. 

Herr Bouche, Inspector, Botanic Garden, Berlin. 
Fifty packages of seeds. 

Dr. Hooker, Royal Gardens, Kew. 
Plant of Victoria regia. 

Captain Thompson, Piperstown, Drogheda. 

Four hundred and six packets of seeds (India). 

Walter M. Bourke, Esq., Bengal Club, Chirungee, Calcutta, 
One hundred and four plants of Orchids. 

Dr. Jameson, Superintendent, Botanic Garden, Saharumpore 
(India). 
Ten packets of seeds. 

N. E. Elwes, Esq., Miserdine House, near Stroud, Gloucester- 
shire. 

Nine rare bulbs from India. 

George Maw, Esq., Benthall Hall, near Broseley, Shropshire. 
Six rare bulbs. 

J. G. Robertson, Esq., Kilkenny. 

Donation for Museum consisting of a graft of evergreen Oak, 
on a stock of a deciduous species, showing the distinct 
growths of each. 

Dr. Hooker, Royal Gardens, Kew. 

One hundred and three species of rare plants. 

Wm. Spaiqht, Derry Castle, Killaloe, county Limerick. 
One large and rare plant. 

The Rev. Harpur Crewe, Dra3rton Beaucfaamp Rectory, Tring. 
Bulbs of a rare species of Crocus. 

Mr. William Bull, Nurseryman, Kings-road, Chelsea. 
A valuable selection of rare Califomian bulbs. 

The Director, Botanic Garden, Saharumpore, India. 
Two large parcels of seeds of Palma 
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The Right Honorable Lord Talbot, Malahide CastJe. 

Three separate parcels of seeds collected in Palestine;. 

Miss Owens, Knockmullen, Gorey. 
Two plants. 

From DiBECTOB, Botanic Garden, Sahanimpore. 
Ten packets. 

From Mr. Moore, Curator, University Botanic Garden, Balls- 
bridge. 

Four warm house plants. 

From the Dibectob, Botanic Garden, Sahanimpore, India. 
One hundred and thirty-five packets of Indian seeds. 

The Rev. Harpub Crewe, Drayton Beauchamp Rectory, Tring. 
Six bulbs of Crocus species. 

From Dibectob, Royal Gardens, Kew. 

Thirty packets mixed seeds from the Himalays. 

Mrs. Bbooke, Lough Eske, DonegaL 
Three packats of African seeds. 

From Director, Royal Gardens, Kew. 

One hundred and seventy packets of seeds. 

From R. P. Williams, Esq., m.r.d.s., Clontarf. 
Three kinds of shrubs. 

Mr. MooRE, Curator, University Botanic Garden, Balls-bridge. 
Twelve kinds of plants. 

From James Niven, Esq., Botanic Garden, Hull. 
Fifty-six packets of seeds. 

From Mr. M'Nab, Royal Botanic Garden, Edinburgh. 
One packet of seeds of Lilium Polyphyllum. 

From RoTAL Gardens, Kew. 

Packet of seeds of Shiraz Tobacco. 

Dr. Hooker, Royal Gardens, Kew. 
Eighty packets of seeds 

Mrs. Deak, Leinster-road. 

Twelve kinds of Indian seeds. 

William Huogiks, London. 
One raro plant. 

The Rev. H. T. Ellacombe Clyst St. Mary^s, Topsham, Exeter. 
One plant. 

Mrs. Lawrekson, Numey House, Kildaro. 
Package of fine Anemone seed. 

Dr. Todaro, Director, Botanic Garden, Palermo. 
Two himdred and sixteen packets of seeds. 

Herr Ortoies, Inspector, Botanic Garden, Zurich. 
Thirty-four packets of seeds. 
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Professor Dk Caisne, Museum d'Histoire Katurelle, Paris. 
Ninet J packets of seeds. 

T. Moore, ^q-^ Curator, Botanic Garden, Chelsea. 
Twentj-two packets of seeds. 

Dr. Reich ENBACH, Director, Botanic Garden, Hamburg. 
Thirty-nine packets of seeds. 

Dr. ScuoMBaROK, Director, Botanic Garden, Adelaide, Australia, 
Eighty-five packets of seeds. 

Miss Farmar, 44, Via Condotti, Rome. 
Seven packets of mixed seeds. 

Dr. Calmiero, Director, Botanic Garden, Madrid. 
Eighty-nine packets of seeds. 

Herr Bouche, Inspector, Botanic Gardens, Berlin. 
Fifty-four packets of seeds. 

Dr. Dickie, Professor of Botany, University, Aberdeen. 
Nine packets of seeds. 

William Sinclair, Esq., Holyhill, Strabane. 
One packet of seeds. 

Dr. Hooker, Kew. 

Plant of Victoria Regia. 

The Rev. H. T. Etj«acohbe, Clyst St. Mary's, Topsham, Exeter. 
Five plants. 

E. 0. MacDevitt, Shelboume Hotel, Dublin. 
Waixlian case of plants from Australia. 

Henry Roe, Esq., Mount Annville 
Fine plant of a rare Cycas. 

George Maw, Esq., Benthall Hall, Broseley, Shropshire. 
Six rare plants. 

The Rev. H. Ellacombe, Bitton Rectory, near BristoL 
Three rare plants. 



David MoorBi Director. 



Uth May, 1877. 
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Breezy, showery, bright sun. 

Do. 
Breezy, showery, occasional sun. 
Breezy, cloudy, changeable. 
Breezy, showery, occasional suit.' 
Breezy, bright sun, cliangeable. 

Do. 
Breezy, light showers, changeable. 
Fine, breezy, bright sun. 
Breezy, cloudy, occasional sun. 
Breezy, showery, bright sun. 
Breezy, cold, briffht sunshine. 
Cloudy, cold, light showers. 
Breezy, showery, bright sun. 

Do. 
Breezy, showerv, occasional sun. 
Breezy, bright sun, heavy rain. 
Breezy, showery, changeable. 
Breezy, heavy rain, changeable. 
Cloudy, showery, changeable. 
Breezy, showery, occasional son. 

Do. 
Breezy, cloudy, occasional sun. 

Do. 
Breezy, cloudy, changeable. 
Breezy, heavy rain. 

Do. 
Cloudy, very cold, heavy showers. 
Breezy, showery, changeable. 

Do. 
Breezy, cold, changeable. 
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Kautfall in 187S, at the Botakic Gabdbits, Glaoitkvik, CSouvtt 
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IfoiTTK. ToUl Depth. 


OreaftMt F»ll la %i Horn. 


nii9B«* witleh 
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'•lomamfea 




IMIMC 


iaiiS«. 


D«la. 




January, . 


1-890 


•430 


19th 


21 


February, . 




2-830 


•«^ 


20th 


17 


March, 




•890 


-400 


5th 


12 


April, 




•760 


•880 


26th 


6 


May, . , 




, -930 


-190 


27th 


11 


June, • 




3-650 


•670 


11th 


19 


July. . . 




2-870 


•680 


22nd 


17 


August, 




1-960 


•500 


Tlh 


13 


September, 




3-260 


•650 


23id 


16 


October, . 




7-140 


1^780 


2Cth 


23 


November, 




4-700 


1-300 


13th 


20 


Deoembtr, 




1400 


•500 


21at 


12 


Total, 




82-180 


— 


— 


187 



I 

Raihfall in 1875, at 40, Fitzwilliax-square, West, Dublui, in the Covm 
of the CiTT of Dl'blin, obserred by J. W. Mooius, iCD., dub., F.K.a-CLP. 

TDiameter of Funnel, 5 inches. 
J2a»i» GoMfftt < Height of Top above Ground, 3 feet 4 incheib 
{ „ „ Sea Level, 54 feet. 
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MOMTB. ToUl Depth. 


QraatMt Fall In U Houm. 


DfoawhlA 








^letmoMMl. 




InefaM. 


D*pUi 
In iDohcs. 


Data. 




January, • 


2-141 


•279 


17th 


28 


Februar}', , 




2-477 


-702 


20th 


17 


March, 




1-040 


•535 


5th 


1* 


April, . , 




1O08 


•563 


26th 


13 


May, . . 




1071 


•281 


2lst 


16 


June, 




2-989 


•636 


11th 


20 


July, . , 




2-761 


•506 


14tfa 


18 


August, , 




1-883 


•748 


9th 


14 


September, 




8-180 


•610 


21st 


14 


October, . 




7-049 • 


1-365 


26th 


26 


November, 




3-061 


-934 


18th 


19 


December, 




1-310 


•440 


2l8t 


13 


Total, 


1 • 


29-960 


— 


— 


205 



Remarkt. — October, 1875, will long be remembered for its exeeasive and perattent 
rainfall (7*049 inches on 26 days!) During the past 11 years the heaviest mootbly 
rainfalLs in Dublin have occurred in October, 1864 <5*2&5 inches), March, 1867 (4*271), 
August, 1868 (4-746X December, 1868 (4'749), January, 1869 (4258), May, 1869 (5-414X 
October, 1870 (5194), July, 1871 (4-391), September, 1871 (4-048), August, 1872 (4-303X 
December, 1872 (4932), August. 1874 (4 946)» and October. 1875 (7*049 inches). The 
heaviest rainfall in 24 hours during the same period was 2*482 inches on August 13, 
1874. From the 16th to the 81st, inclusive, 5*897 inches of rain fell at 40, FitxwilUaiD- 
square. West, Dublin. The cause of this remarkable downpour was the exlBtsnoe of 
an alinost stationary area of high barometrical pressure, with severe cold, over 
Scandinavia and Russia. This high pressure opposed the passage eastwards, acron 
the British Islands, of cyclonic systems, while the cold precipitated the moisture 
abounding in these areas of deprettion. From the 9th the barometer was uniformly 
high in the K.E. of Sweden, and the high pressure travelled southward down th<* 
BiQtlc coasts. Intease cold fo^ the time of year set in near the eentre of Ughest 
pressure on the 18th, the 8 a.m. temperatures at Uaparaada (Gulf of Bothnia) l^lng. 
ihim the 18th to the 29th, 28«, 24«, 19^ 22«, 22", 15", 21", 28" 27", 19", 22". 

J. W» MOOBK^ K.D. 



Meteorological Jowimal. 
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MONTHLY RAINFALLS. 

Belvast, Covntt AimuM. 



Ybar*. 


Jan. 


Feb. Mar. 


April. 


Mar. 


Jane. 


Jalf. 


Aug. 


Si>pt. 


Oct. 


Nor. 


D«c. 


1 


1869 


6-32 


1-51 


3*25 


4-00 


8-82 


809 


4-00 


2-57 


1-38 


4-67 


8*33 


4-39 


t 
41-13 . 


1868 


4-66 


118 


3-24 


2-34 


3-78 


3-37 


0*53 


4-08 


8-52 


7-44 


3*70 


3-84 


38'&S ' 


1864* 


- 


- 


- 


- 


- 


- 


- 




- 


- 


- 


*" 


29-93 


1868* 


- 


- 


- 


- 


— 


- 


- 


- 


- 


- 


^ 


■" 


35-79 ! 


1866 


858 


3-87 


8-48 


1-58 


1-67 


2-53 


1-87 


3*24 


4-97 


1-90 


4-37 


3-70 


85-»« 


1867 


847 


3-67 


3-15 


3-55 


415 


0-97 


4-34 


233 


1-72 


4-57 


0*76 


310 


33-6a 1 


1868 


3-86 


9-96 


8-85 


3-56 


3-18 


885 


0-57 


4-58 


1-86 


9*81 


269 


3*ft6 


31 -59 


1669 


8-86 


4-45 


i-08 


1«3 


1-85 


1-29 


2-02 


1-81 


4*96 


1-S5 


4-80, 


3^7 


S3-»r I 


1870 


3-44 


365 


1-40 


1-35 


3-64 


1-21 


1-61 


2*09 


1-48 


9-90 


1*03' 


3*39 


3t-14 ' 


1871 


4-88 


8-34 


1-78 


3-32 


0-58 


0-97 


3-86 


2-83 


8-39 

1 


308 


1*74; 

1 


1*84 


31-91 ^ 



* ff o monthly retuma fbr thia y««r. 
Bxtnoted from Brttifli Anodttion BeportB for 1864, 1866, 1868, 1670, ind lt79. 

Abvagh, County Armagh. 



1863 


4*67 


0*95 


8-03 


3-76 


4-39 


8-43 


8-99 


3*48 


1-70 


4-77 


1*77 


8*31 


97-09 


18«t 


8«61 


0-79 


1^70 


1*48 


1*66 


416 


0*35 


8 '48 


8-91 


5*67 


3-06 


909 


80-77 


1864 


183 


1-38 


3*30 


1*97 


1*86 


1-28 1-71 


2-23 


3-94 


3-49 


5-66 


2*13 


37-71 


1866 


3*93 


4-44 


3*31 


0-99 


5-31 


0*74 2-48 


8-18 


0-32 


6-09 


4-32 


' 811 


S6-01 


1666 


4*61 


3-61 


810 


1-51 


117 


317 


3-20 


8*31 


8-60 1-87 


806 


s-wi 


8411 


1867 


3-67 


806 


1-84 


8-40 


3-88 


0-95 


4*58 


2*44 


1-41 


4-42 


0-90 


1*84 


8339 


1868 


3*61 


395 


8-66 


2*54 


:l-89 


0-98 


0-69 


2*59 


1-6^ 3-08 


8-04 


4-95 


39-62 


1869 


Z'jU 


4-45 


3*38 


»-84 


3-30 


0-99 


1-88^ 


1*86 


3-53 1-75 


33« 


9-97 


29-67 


1670 


9-11 


0-19 


0*69 


0*58 


)0-f5 


9*44 


1*37 


1166 


3-86 


7*68 


1.49 


9*88 


99-31 


1871 


8^9 


5-78 


0*96 


8-31 0-36 


1-00 


5*54 


3*15 


8-79 


3-Tl 


1-58 


1-05 


98-41 



Extracted Irom letter reoeiyod. 



Watbbpord, Coitittt Watkrford. 



1869 


7*84 


} ♦ 

1*49 


4*35 


-4»86 


3-87 


3-48 


8-48 


3-63 


9*34 


4-82 


3-70 


5-04 


4S-23 1 


1868 


418 


1-47 


8-67 


0*95 


1*18 


8-18 


IIT 


4'€i 


8-83 


6*60 


4*05 


9-34 


8710 \ 


1864 


8-75 


17T 


8*18 


1*85 


1*67 


1*20 


1-78 


1-53 


8-38 5-08 


4-91 


4-59 


94-46 1 


1866 


4*99 


817 


1*70 


1-10 


4-64 


0-68 


8-62 


5*08 


0-55 4-07 


0-00 


6'33 


41-09 


1866 • 


5-41 


9-70 


8-51 


•3'41 


•1-28 


8-98 


0-85 


3'47 


'3-96 3-63 


3-34 


• 9-57 


86-05 


M67 , 


8-55 


3-98 

• » 

3-82 


471 
8-63 


8-08 
804 


5*19 

• 

3-61 


0-93 

• 

0-93 


5-02 

• 

1-64 


3-85 

• • • 

6-39 


3-53 8-88 

' • • 
6-90 8-73 


9-30 

» 

4-58 


1-38 
9-81 


89-15 
51-59 


1866 


5-53 


1869- 


8-49 


3*84 


9*55 


3S)0 


4-67* 


0-82 


1-23 


1-23 


'5-98 0-84 


3-38 


• 5^1 


87-40 


1870 


4-75 


8*96 


3-99 


0-83 


8*60 


1*99 


0-47 


9-17 


2*86 5-74 


8-78 


9-43 


88-55 


1871 


4-81 


8-98 


3-18 


4*51 


0-71 


8-74 


509 


8-57 


9-60 


6-81 


4-89 


8-90 


44-67 



£ztr»€ted lh»iii Brltiili AiiocUtion Baporta for 1864, 1866, 1868, 18Z0, and 1JB79. 



Meteorological JourruxZ, 



MONTHLY RAINFALLS— can^mwerf. 

KiLLALOB, CorSTTT ClARB. 



Ykars. 


Jan. 


Peb. 


Mat. 

4-61 


April. 


M»f. 


Jane. 


July. 


Aug. 
2-42 


Sept. 


Oct. 


Not. 
2-96 


Deo. 


Tbm 

YCAR. 


1869 


617 


1-36 


5-33 


407 


2-99 


464 


1-98 


8-07 


5-35 


49-86 


1863 


6*40 


2-90 


3'95 


2-86 


2-91 


3-26 


0-86 


5-60 


6-23 


6*27 


7-27 


4'62 


52-12 


1864 


2-95 


1-88 


2-85 


1-22 


1-84 


3-39 


1-64 


1*68 


5*68 


3*28 


6-48 


2*90 


85-64 


1865 


6-18 


616 


8-42 


0-46 


6'52 


219 


3-54 


4-34 


1-10 


5*05 


5-06 


408 


4604 


1866 


6*63 


5-61 


3-85 


2-06 


805 


4-48 


1-96 


4-55 


6*47 


2-44 


4*77 


602 


51-78 


1867 


3-82 


6-21 


3*06 


6-43 


3-45 


2-84 


3*62 


4-70 


3*14 


7*68 


1-57 


1-90 


46-87 


1868 


8*93 


4-41 


512 


3-22 


3-08 


1-97 


1*41 


5*80 


2-98 


6*20 


2-35 


6-67 


47-14 


1869 


501 


5*96 


3-86 


3-89 


4-20 


1*46 


2*80 


1-02 


8-87 


•1-52 


5*49 


6*50 


50-57 


1870 


6-76 


802 


3-74 


2-07 


3*93 


71 


1*30 


2*49 


3*66 


991 


2*20 


8-00 


40-78 


1871 


4-96 


3-70 


2-62 


4*92 


0*99 


'2*76 


5-99 


2-81 


202 


4*50 


2-00 


8-54 


40-70 



Extracted from British AasociaUon Beports for 1864, 1866, 1868, 1870, and 1872. 









Fassaroe, Brat, Coujmr Wicklow. 








1862 


6-54 


3-26 


4-34 


3*49 


2-76 


401 


3-23 


2-53 


3- 


4-89 


2-91 


5-88 


45-80 


1863 


6-14 


0-58 


8-31 


0-74 


1-26 


205 


1-40 


3-20 


2*26 


8-07 


2-74 


412 


35-87 


1864 


3*09 


1-22 


41B 


0-46 


1-38 


1-63 


0-41 


1-38 


201 


7-24 


5-62 


8-10 


81-66 


1865 


4-03 


4-29 


1-88 


1-85 


4-82 


0-79 


4-42 


4*46 


009 


5-38 


6*00 


4 25 


42-21 


1866 


4*28 


8-23 


4-99 


8-40 


0-96 


5-31 


0-91 


2-50 


4-22 


418 


1-78 


2-45 


88-21 


1867 


4*35 


312 


6*58 


2-65 


5 17 


0-80 


3-03 


1-11 


2-29 


3-13 


0*63 


2*42 


85-28 


1868 


4-09 


1-90 


318 


2-62 


1-42 


1-43 


1*00 


6*55 


498 


1-85 


3-65 


9*09 


41*71 


1869 


6-53 


2-19 


3*69 


1*76 


8-22 


1-25 


0*72 


0-76 


4-76 


2-44 


2*49 


4-16 


3896 


1870 


4-20 


3*36 


315 


0*65 


227 


0-48 


0*46 


2*20 


2-64 


8-64 


2-19 


2-90 


83*14 


1871 


8-79 


8-98 


1*72 


3*47 


0-32 


3-08 


411 


1-24 


4-46 


3-48 


1-81 


1-79 


83*25 



Extracted from Britifih Association Reports for 1664, 1866, 1868, 1870, and 1872. 











Blackroobt, Co 


UHTY 


DtmTiTW. 










1862 


8*88 


0-91 


2-59 


3-40 


319 


2-29 


2*40 


1-94 


1*50 


105 


1-49 


194 


94-98 


1868 


1*64 


0-36 


1-38 


0-92 


0-56 


1-82 


0-72 


2'25 


8*20 


5-41 


1-59 


8-13 


38-07 


1864 


1*83 


0*89 


8-08 


0-58 


1'78 


1-26 


0-69 


1-47 


1-66 


6-44 


4*01 


3-20 


25'78 


1865 


3-18 


2'19 


1-21 


1*61 


2-89 


0-47 


2-71 


4-32 


0-02 


41S 


8-78 


8-29 


29 80 


1866 


2-41 


3-13 


4*27 


206 


1-48 


406 


0-80 


1*92 


2*89 


2-64 


1-28 


1-60 


27-54 


1867 


3-07 


3*26 


4-47 


2'55 


3*55 


0*67 


3*22 


109 


1-70 


2-28 


0*80 


1-05 


36'11 


1868 


8'99 


1-82 


2-19 


208 


1*19 


1-02 


0-77 


5'17 


3-52 


100 


819 


6-73 


83-67 


1869 


5*24 


1*09 


1-83 


1-10 


708 


1-08 


0-43 


0-86 


4-08 


1-18 


3-21 


8-56 


39*69 


1810 


3'59 


3-68 


212 


0*65 


1-20 


0-70 


0-68 


1-96 


1-32 


6-64 


1-54 


2-94 


35-03 


1871 


8*16 


3-68 


0-68 


3-86 


016 


2-54 


5-94 

> 


1-10 


4-10 


2-84 


111 


0*99 


36-11 



Extracted from British Association Beports for 1864, 1866, 1868, 1870, and 1878 



Appendix. 



MONTHLY BAINFALI^— eonl»»M«e. 

Cork. 



Tbaim. 


Jia. 


F«b. 

1 


Mu. 


April 


May. 


Jsneu 


July. 


Aug. 


Sept. 


Oct. 


Not. 


De«. 


Ymawu 


18«9 


67« 


3-49 


437 


801 


8-65 


891 


3*91 


3-57 


8 07 


5*33 


3-38 


5-07 


47-37 


1843 


8-41 


1-83 


4*70 


301 


1-58 


3-89 


1-48 


4-77 


1-80 


7-84 


8-96 


407 


40 16 


18«4 


4-07 


1-67 


8-34 


1-77 


2'44 


306 


0-70 


1-87 


2-77 


4-81 


5-78 


8-43 


. »4-61 


18«A 


4-93 


800 


8-89 


I'M 


4*36 


0*66 


8*85 


4 39 


0-85 


3-39 


6-84 


6-69 


48-01 


1866 


6-76 


3-76 


8-97 


3-70 


3-18 


8-74 


0-44 


3-61 


4-48 


8-31 


4-10 


4-23 


4*-06 


1867 


61S 


3-69 


8-03 


8-80 


«-87 


147 


2-98 


2-39 


8-58 


4-66 


1-75 


1-50 


42-69 


1868 


6*83 


916 


838 


3-97 


9-86 


0-95 


1-30 


6-93 


6-98 


3-87 


5-63 


9-99 


50-33 


1669 


8-69 


3-96 


3*86 


3-68 


648 


018 


307 


0-87 


6-15 


0-67 


3-44 


7-23 


40-96 


1870 


4-76 


4-89 


3-34 


1-14 


3-38 


0-64 


1*01 


1-60 


3-44 


6-70 


883 


3-98 


88*61 


1671 


4*93 


4-47 


3-64 


4-48 


0-66 


4-33 


4-67 


3-05 


4-59 


8-43 


5-06 


4-30 


48-88 



Extraeted from BriUih AModatioii Reports for 1864, 1866, 1868, 1870. and 1879. 



VALEiniA, Cotnrrr Kebbt. 



1863 


8*33 


911 


4-86 


514 


4-16 


4*70 


8-06 


8*57 


3-88 


10*03 


6-03 


7-00 


63-16 


1868 


8-83 


8-80 


8-33 


3*37 


3*15 


3-67 


1-36 


7-67 


6*94 


8*56 


8*76 


6-51 


64-64 


1864 


5*44 


9*89 


3 '96 


1-55 


3*51 


4*92 


1-44 


3-44 


6-33 


3*78 


8-04 


5-89 


47-63 


1865 


803 


8-71 


4*19 


1-71 


8-54 


1*81 


3-35 


617 


4-11 


8-60 


9-08 


6-80 


89-09 


1866 


7*64 


4-39 


5*07 


8-53 


3-38 


3-30 


3-47 


5*57 


5-79 


4-08 


4-36 


8-81 


54-13 


1867 


5-63 


4-87 


8*45 


4-97 


307 


3-05 


8-58 


4*67 


5*86 


6-84 


1-47 


4-14 


53-59 


1868 


6-59 


4-78 


5-91 


3-84 


8*53 


1*66 


8-35 


3-46 


3-83 


5-89 


6*73 


1011 


58-17 


1869 


9-56 


4*58 


3*54 


413 


3-76 


1*06 


3-81 


1*89 


6*05 


3-64 


4*19 


8-37 


84-55 


1870 


6-16 


4-60 


1*94 


8*61 


4-50 


0-61 


3-05 


9-63 


4-35 


10-03 


4*97 


3-59 


47-98 


1871 


5-60 


4-67 


5-93 


6-06 


1-73 


5*00 


5*57 


3-74 


3*58 


7*30 


4-33 


5*45 


85-85 



The flrtt eight years are taken from the British Association Reports for 1864, 1866, 1868, 
and 1870 ; the two last ih>m the telegraphic reports sapplied by obserrer. 



Galwat, Queen's Collbob. 



1863 


7-81 


9*86 


1 

8-94 

J 


4*03 


8-34 


3-73 


4-30 


8*54 


3-68 


6-66 


3-30 


S-62 


51-61 


1868 


8*53 


5-09 


4 44< 


433 


5-95 


5-18 


0-41 


5-86 


708 


4*90 


8-01 


4-18 


63-53 


1864 


4*63 


4-16 


5-38 


3*99 


9-88 


5-41 


801 


4*10 


7*33 


4*88 


9*38 


414 


56*07 


1865 


9-01 


5*04 


9-54 

1 


0*74 


4-19 


1-36 


4*60 


4-91 


3-31 


5*91 


8-97 


4-59 


48-90 


1866 


8*96 


4-64 


3-39 


3*33 


1-97 


4-38 


1*94 


611 


6-96 


3*60 


4*03 


5-60 


51*59 


1867 


4-77 


4-98 


3-87 


418 


4-67 


1*76 


3-15 


4-49 


3-53 


5*89 


0*74 


9-33 


43-09 


1868 


5*89 


5*95 


5*88 


3*38 


3-74 


1-74 


3-51 


3-98 


3*41 


6-16 


9-63 


6*49 


47*81 


1869 


4*37 


619 


8 44| 


9*41 


4*80 


1*60 


8*87 


1-47 


8-46 


1*67 


5*01 


8-07 


53*19 


1870 


411 


9-79 


1*45 


9*61 


4-36 


1*45 


8*43 


3-39 


8-51 


9*69 


4*57 


3-65 


44*84 


1871 


6*44 


4-78 


3*31 


8*44 


1-38 


3-50 


6*30 


8*64 


318 


9*30 


1*38 


9-44 


89*69 



Extracted from British Association Reports for 1864, 1866, 1868, 1870, and 1873« 



Meteorological Journal. 



XXI 



MONTHLY BAINFALLS— conemwei. 

FUOBEKOB GOUBT, CoUlITT FbBMAXAOH. 



TSABJk 


Jan. 


Feb. 


Mw. 


April. 


Maj. 


Jnne. 


July. 


Aug. 


Sept. 


Oct 


Not. 


Deo. 


Trb 

YlAK. 


1869 


7-84 


1*89 


5-45 


3-48 


2-79 


403 


5 04 


2-50 


2-21 


5-71 


812 


6-37 


49*38 


1868 


5-24 


2-72 


8-02 


1-62 


2-70 


8*70 


0-79 


4-60 


4-54 


4-69 


4-32 


4*51 


42*45 


1864 


2*69 


1*59 


8-17 


207 


1-80 


8*04 


0*84 


2-37 


2-36 


1-80 


5-99 


9-21 


29*48 


1865 


409 


438 


818 


110 


3-67 


0-61 


3*05 


5-11 


0*99 


5-85 


519 


5-98 


4315 


1866 


10-06 


2-46 


3-66 


2-34 


0-65 


1-87 


1-81 


615 


5-28 


4-47 


6-34 


5-57 


50*65 


1867 


5-40 


8-65 


4-55 


5-68 


3-84 


0-67 


5*89 


8*49 


3-87 


6-15 


1-08 


2-69 


46*96 


1868 


7-30 


8-47 


5-27 


1-78 


2-69 


2-37 


0-49 


3-62 


1-78 


5-82 


5-77 


8-81 


49*17 


1869 


6-66 


6*26 


2*75 


2-80 


2-97 


0-68 


2-58 


1-29 


4-35, 


1-95 


611 


708 


44*48 


1870 


4-66 


5*38 


1-44 


201 


8-62 


118 


0-27 


1-88 


3-74 


12-15 


2-64 


4-35 


42*97 


1871 


4-49 


4-75 


8-93 


4*56 


1-17 


1*91 8-22 


8-87 


2-19 


8-57 


4-24 


8*89 


46*99 



Extracted from British Assooifttioii Reporta for 1864, 1866, 1868, 1870, and 1872. 











Doo Caotle, Couott Sijoo. 










1864 


3*04 


1*80 


2*97 


1-90 


2*04 


2*84 


1-60 


2*32 


4*42 


219 


5*28 


1*54 


31-81 


1865 


4-65 


2-86 


8-28 


1-40 


2-65 


1*38 


3*99 


8-85 


0-61 


5*61 


4-98 


4*51 


89-62 


1866 


6*55 


8-88 


2*93 


1-65 


1*71 


4-61 


9-04 


5-39 


5-20 


2-40 


4*25 


4-60 


45-21 


1867 


4-40 


4-42 


2*70 


4-86 


4*62 


1-63 


4-63 


2-78 


8*07 


7-27 


0*72 


2-97 


44-07 


1868 


5*11 


3-69 


4-24 


1*49 


8*23 


1*81 


1-55 


8-80 


3-05 


411 


4*58 


7*81 


44-47 


1869 


4*68 


521 


3-48 


3*34 


2*72 


1-11 


2*23 


1-34 


4*07 


2-34 


6*18 


619 


42-84 


1870 


8-31 


4*12 


2-28 


1*72 


3-80 


1-53 


1-66 


0-86 


3-59 


9-92 


2*56 


3-41 


38-21 


1871 


4-57 


3*86 


3-06 


418 


1-42 


3-65 


5-64 


2-41 


2-21 


8-67 


2-57 


8-60 


40*84 


1872 


6-44 


8*60 


4-70 


1*16 


2-43 


2-96 


3*15 


4-28 


6*96 


6-33 


5-82 


508 


52-86 


1873 


501 


102 


2-83 


1*29 


2-45 


189 


4*23 


5-35 


2*42 


4*81 


1-86 


1-63 


84*29 



The first eight years are copied from the British Aasociation Beports for 1866, 1868, 1870, 
and 1872 ; the last two firom Symons's Meteorological Magazine. 

Belturdst, Red Hilijs, Couimr Gavan. 



1864 


1*68 


1*53 


9*34 


9-29 


1*80 


9-94 


1*58 


1*96 


4*19 


1-56 


5*19 


9*06 


99*07 


1865 


8*28 


4-62 


9*84 


0-78 


4-05 


0-48 


9*91 


8-98 


0*66 


5-92 


4*12 


8-33 


86*99 


1866 


5*16 


2-99 


3*28 


2*97 


1-54 


9-79 


9*18 


3-84 


4*41 


2-64 


3-66 


4*28 


89*10 


1867 


4*15 


2*88 


937 


5*59 


8*59 


1-96 


4*54 


9*79 


2-86 


5-49 


1*15 


1*95 


88*05 


1868 


4-11 


810 


8*58 


2-88 


2*52 


8*01 


0*96 


4*26 


1*88 


2*79 


2-94 


510 


86*79 


1869 


8-01 


4-28 


9*88 


2-67 


2-88 


1*06 


1*65 


1*46 


3-32 


1*38 


3*78 


8*60 


81*99 


1870 


4*19 


2-51 


1*54 


1-16 


2*91 


1*22 


1*65 


1*24 


3-85 


7*60 


1*86 


322 


99-45 


1871 


4-38 


3-36 


9-83 


3*31 


0-92 


2-09 


7*89 


2*46 


2*03 


2-59 


1*78 


9*52 


8604 


1872 


- 


- 


- 


- 


- 




- 


- 


- 


- 


- 


- 


4807 


1878 


- 


^m 


- 


- 


— 


— 


- 


— 


— 


— 


— 


— 


81*61 



The first eight years are copied from the British Association Reports for 1866, 1868, 1870, 
and 1879 ; the last two ttom Bymons's "British Rainfall/* 



A'ppm^m. 



MONTHLY BAINFALL&-.-cemltmMi. 

WARnrosTOWjf, CJotranr Doww. 



YSAM. 


Jaa. 


Fob. 


IffAT. 


April. 

1 


Mmy. 


Jaae. 


July. 


Aug. 


8n»t. 


Oet 


Not. 


Dee. 


Y«AB. 


ISM 


. 


m. 


. 


. 


•. 


^ 


. 


» 


_ 


3*85 


9-71 


1 


»4*45 


i8<a 


9*68 


0-76 


1-68 


1-66 


3-08 


3*86 


0-62 


3*86 


3-00 


6*74 


9-55 


1-96 


9r-39 


1864 


l*6ft 


119 


911 


306 


313 


3*64 


1*16 


3-26 


2*31 


1*98 


8-93 


918 


95*44 


iseft 


3*96 


3'76 


9-36 


0*69 


3-80 


0-63 


1*28 


316 


0-88 


4*91 


3*65 


9-3« 


S9«9 


1M< 


8*»4 


9*68 


308 


0-98 


1-27 


3-57 


3-94 


3-90 


3-48 


3-06 


9-85 


8*36 


»roo 


1M7 


4*60 


3*02 


1*95 


416 


3-93 


0*87 


004 


272 


1*46 


4-15 


1*09 


1*98 


33*96 


ia<8 


3-81 


3*49 


8-06 


3*19 


3*84 


0-89 


0*68 


4*46 


1*68 


3-18 


9-67 


4*55 


99 -S4 


18«» 


8-38 


4*80 


1*83 


3*49 


3*36 


118 


1*66 


1-88 


8-57 


1-48 


3*4 1 


3-37 


80*41 


1870 


8*16 


3*16 


1-37 


1*63 


3-18 


0*96 


1-87 


1-42 
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The flrtt two jtaM are taken Arom the Brttieh Ateodatloii Report for 1888 ; the 
years from Sjmons'e Monthly Meteorological Magazine. 
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27-97 
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3-86 


3*10 


2-08 


209 


2-03 


2*88 


6*22 


2-20 


0*64 


3-50 


1-70 


3-40 


29-65 



The first eight years are extracted from the British Association Buporta for 1884, 1864, 
1886, and 1870 ; the last two from a letter receired at this Office. 



Pobtaklinoton, Qukek's Countt. 



1863 


6*41 


107 


8-51 


3*87 


4*92 


8-58 


8-93 


3-81 


2*91 


6*54 


8-95 


4*66 


1 
46-15 \ 

46-31 


1868 


4-11 


1-36 


3-90 


1-96 


8-89 


8-66 


0-70 


6-64 


3*87 


7-98 


4-83 


3-48 


1864 


8-97 


1-16 


3-74 


8-08 


8-18 


8-13 


0-79 


8-60 


6-33 


6-87 


6-31 


4*51 


43*45 


1866 


4*61 


6-41 


8-48 


108 


4-80 


1-06 


5*48 


6-09 


0-59 


5-83 


3*84 


3-78 


43*84 


1866 


8-73 


800 


3-92 


1*64 


1-19 


8-73 


1*22 


8*63 


4-16 


1-78 


1*89 


3-91 


30*74 


1887 


3-82 


398 


3-02 


8-88 


3-56 


0-86 


2-66 


8-79 


1-69 


8-51 


0-86 


1-90 


39-09 


1868 


3*25 


8-27 


8*71 


8-14 


1-78 


2'32 


110 


4*09 


3-89 


808 


1*67 


610 


30*40 


1869 


4-53 


2*34 


2-09 


1*82 


3-14 


0-83 


1-57 


1-22 


3*88 


8-68 


2-66 


8-39 


8005 


1870 


388 


1*75 


2-28 


0-98 


316 


0-86 


117 


1*61 


3-95 


6-54 


104 


1-98 


36-04 


1871 


3*48 


8*00 


1*46 


8-17 


0-63 


2-38 


6*62 


1-97 


1-60 


3*88 


1*65 


1-83 


2861 



Extracted from British Association Beports for 1884, 1886, 1868, 1870, and 1873. 
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We cannot find anj record in Ireland for tome years of a heayler rainfall than 3| inches 
in twentj-foar hours. Our average rainfUl is over that of England, the London average 
being 24^ inches per annum for the 60 years from 1813 to l»73. The rain gauge will show 
a very great variation in the same locality, when placed on dliSerent heights, even to the 
extent of 6 inches in a year, for a difference of 60 feet in level. 

In estimating, therefore, the average amount of rain lilcely to fall annually on the roof 
of any building in this country, and allowing a margin for the high level of the roof, we are 
disposed to as-sume in our calculation 80 inches as the average annual rainfall. Every inch 
of rainfall delivers about 4} gallons of water on each square yard of level surface, and there- 
fore our assumed average rainfall of 80 inches per annum gives the result of 140 gallons per 
annum discharged on each square yard of level surface. When, therefore, the level area of 
the house roof-plan (not the area of the sloping roof surface, which would clearly give a 
much higher result) is ascertained in square yards, and multiplied by 140, the product will 
be the average number of gallons of rain-water that will fall on the roof in the course of 
one year with the rainfall 30 inches — and this amount may be expected in any part of 
Ireland. 

If "we suppose a mansion, therefore, whose level roof-plan area contains 800 square yards, we 
find that it will probably receive 42,000 gallons of rain-water per annum ; on some very 
wet days receiving as much as 8,000 gallons, but averaging every day, wet and dry, about 
115 gallons per day. 

In making the necessary investigation and inquiries, we have received kind assistance 
from many observers in all parts of the United Kingdom ; and we are especially indebted 
to R. H. Scott, Esq., F.R.S., Director of the Meteorological OfQce, London, who supplied 
gome valuable monthly returns ; and also to W. H. Mayne, Esq., Killaloe ; R. Caulfield, 
Esq., LL.D., Cork ; Launcelot Turtle, Esq., Lurgan ; and we have to acknowledge that but 
for the valuable series of observations published by Mr. Symons in his successive yearly 
volumes of the " British Rainfall,*' our tables would not have been nearly so complete as 
they now are. 

The English and Scotch average falls we give for comparison with Irish tables, as 
follow: — London, 24*5, average of 60 years, 1813-72; Falmouth, 40*58, 20 years, 1837-56; 
Stonyhurst, 46*02, 24 years, 1847-70; Uavfrrfordwest, 47*24, 10 years, 1862-71; Barnstable, 
37-91, 10 years, 1862-71; Portsmouth, 24*77, 5 years, 1866-70; Plymouth, 38 95, 5 years, 
1866-70; Penzance, 41*45. 5 years, 1866-70; Yarmouth, 29*81, 5 years, 1866-70; Alnwick 
Castle, 28*56, 8 years, 1862-69; Scarboro*, 27*67, 5 years, 1866-70; North Shields, 25*26, 
10 years, 1862-71; Holyhead, 34*86, 7 years, 1866-72; Rugby, 24*24, 6 years, 1862-67; 
Liverpool, 26-62, 4 years, 1868-71; Kew, 22*90, 18 years, 1859-71 ; Glasgow, 42*83, 12 years, 
1660-71; Leith, 1983, 5 years, 1866-70; Ardrossan, 40*12, 5 years, 1866-70; Aberdeen, 
28*42, 10 years, 1862-71 ; Nairn, 28*91, 5 years, 1860-70 ; Wick, 24*12, 8 years, 1862-69 ; 
Thurso, 80-41, 7 years, 1868-69; Jersey, 8106, 8 years, 1862-69; Guernsey, 86*57. 8 years, 
1862-«9. 
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AcoommocUitioiifor Sick, want of, promotes 

symotic diseases, 90. 
AcUnd, Dr., list of subjects for sanitary 

legislation, 6. 
Act, Public Health, leading provisions of, 

177. 
Adulteration of tea, 25. 
Affections, Thoratic, influence of climate 
• on, 41. 

Abdominal, influence of climate on, 



41. 

Alexandria, cholera at, 69. 
Analysis of various milks, 234. 
Animals in motion, delineation of, 255. 
Antiseptics and Disinfectants, Dr. Mac- 

Donnell on, 124. 
~^ definition of, 181. 
Arrowroot, adulterants in, 28. 
Arsenical poisoning, 140. 
Atmosphere, existence of organic matter 

in, 125. 

Bell, Ifr. G. A., on constitution of Benzol, 

821. 
Bengal, Lower, eholera in, 66. 
Benzol, constitution of, Mr. BeU on, 221. 

M. KelnU's theory of, 228. 

Bon-bons, adulteration of, 26. 
Botanic Garden, donations to, 811. 
Bread, adulterants found in, 27. 
-^ good, 27. 

Bricks, impervious to damp, 274. 
Butter, adulteration of, 27. 

good, 27. 

Cameron, Mr. C. A, on the chemistry of 
milk, 282. 

— on impenrious material for damp 
courses, 273. 

Cause of continued cholera in Lower Ben- 
gal, 66. 

Causes, predisposing to disease, which are 
preventable, 115. 

Cayenne Pepper, adulteration of, 81. 

Cheese, tests for good, 81. 

Cholera, always in Lower Bengal, 66. 

— — influence of season on, 46. 

Climate of British Isles, 84. 

Cobalt Chloride^ Mr. Moss on, 244. 



Cocoa, adulteration of, 26L 
^— i test for genuine, 26. 
Coffee, adulteration of, 26. 

test for genuine, 26. 

Colour of milk, cause of, 283. 
Comparison of total death rate, and from 

zymotic diseases, 77. 
Composition of mare*s milk, 284. 
Conditions under which zymotic diseases 

spread, 82. 
Constitution of Benzol, Mr. Bell on, 221. 
Constrained positions, diseases resulting 

from, 141. 
Construction of Dwellings, 148. 
Copper poisoning, 138. 
Cork-street Fever Hospital, table showing 

admissions to, 76. 



Damp courses, impenrions material for, 
278. 

Death-rate in Dublin, as compared with 
other towns, 15. 

Deoderants,' 180. 

Dirt, effect of, in promoting zymotic dis- 
eases, 90. 

Disease, liabiUty to, 109. 

realms of, 64. 

Arctic realm of, 70. 

Temperate realm of, 70. 

Torrid realm of, 64. 

Diseases, on the prevention of artisans', 
182. 

peculiar to districts, 68. 

— -^ special, to which artisans are liable, 

182. 
^— ^ zymotic and preventable, Dr. Ortm- 

shaw on, 72. 

- zymotic, why so called, 78. 

zymotic, conditions under which they 

spread, 82. 

— .- zjnnotic, locality of, 82. 

«— maotic, drainage and water supply, 

as affecting, 82. 
Disinfectants of organic matter in air, 181. 
Distribution of disease. Dr. James Little 

on, 62. 
Donations to library, 298. 
^^ museum of natural history, 805. 
-~~ botanic garden, 811. 
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